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FOREWORD

v
L)

Ed Begle recently remarked that curr1cular efforts dur1ng the 1960’
taught us a great deal about how to teach'better mathematics, but very
llttle about how to teach mathematics better. The mathematician will,
qulte likely, agree with both parts of thig statement. The" layman, the
parént, and the elementary school teacher, however, question the the51§
that,.the 'new math", was reaily better than the "old math." At best, the
(frults of the mathematics curr1culum Mrevolution" were hot sweet.  Many

judge them to be bLtter. . o

A}

. " . @
- While. some viewed the curricular changes of the 1960's to be ' revolu-
tionary," others disagreed.’ Thomas C. G' Brien.of Southern Illinois Univer-

) 51ty at Edwardswille recently wrote, "We have not made any fundamental
change in school mathematics."l He cites Allendoerfer-who suggested that "a
curriculum which heeds the ways in which young children learn mathematics
i1s needed. ' Such a curriculum would be based on the understanding of chil-
dren's thinking and learning. It is one thing, however, "to recognize that
a conceptual model for mathematics curriculum is sound and necessary and to
ask that the child's thihking and learning processes bé heeded; it .is quite
anpther to translate these ideas #nto a curriculum which can be used effec-‘
tively by the ordinary elementary school teacher worklng in the ordlnary

\elementary school classroom. N

* )
Moreover, to propose that ‘children's thinking processes should serve
as a basis for curriculum developmegnt is to-.presuppose that curriculum
makers agree on whay tHese processes are. Such is not the case, byt even if
it were, gurriculum makers do not agree on the implications which the under~-
4standing of thesé thinking procetsses would have for curriculum development.

L
Y

¢
In the real world of today's elementary school classroom, where not‘
,,much hope for drastlc changes for the better can be foreseen, it gppeats ~ -
that in order to build a realistic, yet!sound bas1s for the mathematics
currlcplum, children's ‘mathematical thinking must ‘be” studied 1ntens1vely.
in their usual school habitat. Given an opportunity to think freely, chil-
dren clearly display certain patterns of thought as they deal wikh ordinary
mathematlcal situations encountered daily in-their classroom. A videotaped
récord of the outward manlfestatlons of g child's thinking, uninfluenced by
any teaching op the part of the interviewer, provides af;zch,sodrce for con-
Jjectures as to what th1s thlnklng<\§, what mental structures the child has
developed, and how the child uses these structures when deallng with the or=- |
dlnarx concepts of arlthmetlc. In-addition, an intensive analy51s of this"
v1deotape generates some conjectures as to the possible sources of what adults
7iew 3s children's "mlsconceptlons"‘and about how the school environmment., (the
"teacher and the materials) "fights" the child's natural thought processes.
The Eroject ‘for the Mathematical Development,of Chlldren (PMDC) 2 set out .

- -
» . M . . . l -

I"Why Teach Mathematlcs’" The Elementary School Journal 73 (Feb. l973) 258- 68. -

. R . . e
ZPMDC ls\supported by the \atlonal Science Foundation, Grant No PES '
74-18106=A03: - - -
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to create a more extensive and rellable Basis on which to build mathematjics -

curriculum. Accordlngly, the emphasis 1n the first phase is tg try to- under-

stand the children's intellectual pursuits,, specifically thelr attempts to

acquire some basic mathematlcal skills and concepts. RS <,
N P .o, ; ,

The PMDC, 1n 1ts 1n£t1a1 pHase, works with ch;;dren in grades 1 and 2.
These grades seep to comprise the crucial years for the development of bases
for the futuré Zgarnlng of mathematics, since key mathematical concepts ‘begin,
to form at these grade Jevels. The thldren s mathematical development 1s
studied by- means of:

.

- L S . ’ . .
. N o [ » .
- =

f

' 1. One-to-one v1deotaped 1nterv1ews subsequently .analyged by varlous N

1nd1v1duals. , . .. .-

—
» . . - e . ® N . LY

2. Teachlng experlments in whlch spec1f1c varLables are observed in a
group., tgadhlng sett1ng with £ivé to fourteen, éhlldren S

.
v * . . \

>

3. Inten51ve observatlons of zhildren in theLr regular classroom sett1ng.

1 .
N .F Yy /

4. StudEés desmgned to 1nvest1gate 1ntens1yely theé ﬁfecﬁ of a ozrtlcular
varlabLe or medium on eommunlcatlng mathematlcs to YOung chlldren. .
. , Formal testlng, both group and sone- to-one, des1gned to provide further
1ns1ghts into young chlldren”s-mathematlcal knowledge. -‘, . .

‘ ~ ‘
- ?he PMDC staff and the Advlsory Board,W1sh to report the Pro;ect's dctiv-
. ltaes and f1nd1ngs to all who are interested in mathematical eduCatlon...One )

means for accompllshlng this 1s thexPMDC publlcation program. & - .

", Many 1nd1vmdua1s contrlbuted to the activitieS of PMDC. Its Adv1sory f
{ Board members are: Edward Begle, ‘Edgar Edwards, Waltei chk Renee Hepry
John LeBlanc,ﬁGerald RlSlng,\Charles Smock, Stephen Wllloughby and Laurepr=——-"
Woodby . - TheApanc1pal investigators arer Merlyn Behr, Tom Denmark Stanley
Eflwanger, &anlce Flake, Larry Hatfield, William MCKlillp, Eugene D NlChOlS,
* ‘ Eeonard Plkaart Leslie Steffe,'éhd the Evaluatok, Ray Oarry A special -
recognltlon for this publication is given to the PMD& Publlcatlons Commlttee,
" con51st1ng c? Merlyn Behr . (Chalrman), Thomas Cooney and Tom Denmark. ’ ,

o . g T el - - Eugeue D, Nx.cho&
S C BECS R T . D1rector of “PMDC

. . . ¥
e : . 4 . . .
. , . B . f . . .
. . ’ . ) . » .. ‘ . 4 . .
. .
) . ¥ L . . . ‘ L oet .. N
. - . . . . ~
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BREFACE

. This publication is a.review‘of‘literaturerﬂhritten while, the aythor

yas’ a.gradudte assistdnt for the Project fOr the Mathematical Development

of Children.

This research ‘of literature concerning children's comprehen-
sion of

Qlctutes was ,undertaken in order to clarify the role of textbook- -
type pictures in perary school children's learning of mathematics’.

‘
. .

-
.

. l »

Thanks ‘are due to theé?ro;ect admlnlstratlve assistant, Janelle Hardy,,
for coordlnatlng the technical aspects of the preﬁaratlon of - the repert,

to Maria Pitner for editing the manuscript, and to Julle Rhodes for the
typing. R
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. An, examlnatlon5of current primdry mathematics textbooks reveals that one
of their means of communlcatlng mathemgtical concepts to chlldren ;s by pic-
tures, in con]unctlon with written numgtr sentences. The" p1ctures dre intend-
ed to [Aaid the children in solving the related problems. Often tne pictures
themselves may supply sufficient 1nformatlon, SO as to‘provade an entire basis
: for, the solution. For example, a dynamlc picture miy clearly suggest addition -
or subtraction and allow the child to determlne the answer by simply counting

,the objects in the picture. The intent is that children make a transfer from
the dynamlc situation illustrated in the plcture to the abstract number sen-

tence accompanylng the picture, %, . o .
o ’ oo T B ° . . -
> The National acience*Foundation supported Project for the Mathematical

Development of Children (PMDQ& has pProduced v1deotape recordings’ of children
interpreting mathematical concepts. Analys1s of’ taped interviews recorded
during 1974-16"has suggested that first graders offer warying 1ntérpretatlons
of pictures dep1ct1ng mathematlcal relationships and, at times, may becdme
confused by theaplctures. In order to clarlfy the role of textbook-type pic-
tures in primary school children's learnlng of mathematics, thlS review of
llterature was undertaken. : «
" Research regarding children' s learnlng from p1ctures is generally 1ndexed

under the héading of perceptual learning in developmental psychqlogy. In edu-
catlonal research, it 1s usually indexed under audio-visual materials, copmuni-
cation strategles, or 1nstructlonal media. Few, studies have~darectly investi-
gated children's learnlng from pictures as it relates to the elementary school
mathematlcs. . , TR

\ - -~ v

This review of literature is presented in eight sectlons. The first sec-

tion presents a selected rev1ew‘of current psychological studies which investi~
gated the role of imagery, comparing learning from pictures w1tn learn1ng from
,words. These studles dealt with (a) paired-assqciate tasks and (b) recall .
" and/qr- recognltlon tasks. “The results of .a sequence of studies which investi-
gated children's 1nterpretatlon of progressively changing: p1ctures are prer- s
sented in the second section.” The third section considers characteristics .

"

of pictures. Studies which investigated children's picture perception and .

preference are‘noted in sections four and five. Studies which 1nvest1gated
children's apility«to percelve depth in static two-d1mens1onal plctures are
rev1ewed in sectlon 51x. The seven 'sectlon considers the r#lationship . .
between pictures and reading skills pf preschool through intermediate children.
The eighth and final section presents studies which investigated the influence
of plctures‘upon the perception of /mathematicai relationships in-primary

ichool mathematics and upon the sglution of high school algebra word problems.
- N ’ N ’

’, ¢ ~ ’ a .

‘ L + I Ihe/Role of Imagery - . ~
i 7 i
4 A

Much of the research in psychology concernlng how people learn from plC—(
o tures 1s focused upon comparlsons with how people learn from.words. Many of

oa ' R -
" A ’
,a
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these studies. are based upon palred-aSSOC1ate or reeall tasks. -Other investi-
gations have measured responses to pictukes by eye, movément (Mackworth & Bruner,
1970) or by '.same-different” judgments within recognition. or matchingpto-sample
tasks. . . - ¥ ) ) T,

v ’ ) . . . . ¢

Paired-associate Tasks / : . L

N -
.

-
' In a pa1red-assoc1ate task, a g¢gollection of discrete item palrs is succes—
51vely preSented to:the léarner. The,palrs are then rembved and upon presenta—
cion~cf the  first member of the palr‘Kthe stimulus term), the learner must re-.
call or recognize the second member of the pair (the response term). - The suc-
cess of the learner is dependent upon the permanency of the assoc1atlon within

+ the pa;rs (Lev1n,/l972‘. N - .

/

Wlth young chlldrenh much of the pa1red—assoc1ate research has centered
around presenting.the paired items as words,'as pictures of the items, or as
plcture—WOrd pairs, ‘systematically varying the concreteness both between ‘and > -
within the oalrs (Rohwer, 1970). . Résearch has rather cons1stently ghown that,

: plctures are superior as stimu%lus items over wdrds for bgth chlldren and adults
P (Dlll_z_ﬁ Paivio, 1968; Levie, 1973; Levin, 1974; Paivio & Yarmey, 1966). For
example, Dilley and Pa1v10 (1968) used a paired-associate task™with 120 nursery
school, ‘klndergarten, ‘and first grade children to lnvestlgate the efflcacy of
pictures and worfs as both stlmulus and‘re@bonse items. They found that pic-
tures significantly facilitated learnlng as stimulus items, hut that pictuyres
had a negative effect as response items. . . L , o Y
\ - ] . . .
In addition to experimental manipulation of the physxcal propertles of thé
-t associated items, the mediational llnk between the assoc1ated items. has been
investigated. This mediation may be provided by verbal elaboratlon where a v
verb or semtence is given to relate the, items within the .pair, or by.plctorlal
elaboration, where.a picture is presented depicting the' interaction of the
items within the Variables such as the. meaningfylness or appropriateness
of the mediation structure imposed onxthesltems (Rehwer, 1966; Rohwer & Levin,
’ 1968), the presentation mode of-the pifctures (Everston's Wicker, 1974), and the
. 'systematlc variation of verbal ‘and plctorlal elaboratlon (odom & Nesbitt, 1974)
k have all been investigated. . . . . ..
— M 0 . . 1 ..
\ It has been noted by some researchers that there may be a developmental
trend in the effectiveness of the two modes of elaboration; verbal elaboration
appears relatively more effective with preschool childrén but’ loses its advan-
tage as the subjects increase. in age and develop the ability tQ utilize imposed
plctorlal elanoratlons (Milgram, 1967; Reese, 1970 Rohwer, 1970). However,
the imposed plctorlal laboration did ﬁacxlltate learning with the preschool -
£
subjects when compared. to .no mediation. Reese (1970) has 3uggested several
\ plausible expland®ions of the relative superlorlty of older chjldren over youn—
.ger children in pictorial learning., One rationale suggestedzls that the pre-
school child does not “read" the picture in such a way as to infer a relation-
ship. between the devicted ltems‘ For example; as adult may relate a pittorial

elaboratldn as "the spoon is holding a~caﬁhre,"é$hereas

assuming that a child

i in f£att labels the items, it may be as
on the other hand nypothesized that ver
earlier tHan pictorial mgdes., Other re

2 " C’f‘;f‘, .- C .

N
A

o . % IR
ERIC *~ .-

PAruntext provided by enic 2

vy speon and a candle." Rohwer {1970),
bal modes’of representation develop ,
g?érchers ha%e refuted that hypotheSLS

.




(Bruner, Olver, Gréenfleld Hormsby, Kenney, Maccoby, Modianc, Masher, Olson,
Patter, Relch & Sonstroem, 1968) . Stlll another 1n;erpretatlon has been in-
vestlgated (Cramer. 1975; Lynch & Rohwer, 1972). These resedrchers have asser-
ted that older children are more capable of attaching a verbal label to a pic-
torial stimulus and thls double encodlng, -both verbal and v1sual, increases the
likelihood of subsequent recall. ' All of these eyplanations are further compll-
cated by recent research results which have failed to repllcate a develbpmental
trend in.the ability to beneflt fromalmposed pictorial elaboration (Everston &
Wicker, 1974; Odom & Nesbltt 1974) ., . : .

. Al

Iy alL of the pa1red-assoc1ate taskg with medlatlon referred to above, the
mediating link was imposed upon the subjéct by ‘the experimenter;’ that is, ei-
ther a picture depicting interaction of the paired items or a verbal statement,
describing the interaction was provided by the experimenter. Other researcﬁers
have investigated associative learning when the subjects are instructed to gen- '
erate their own sentences or visual 1mages, relating tbe items in the pamr in -
some way. Some generalizations concernlng the development of visual 1magery
strategy may be suggested by this literature. _ L

While young children are able to use an i1mposed elaboration effectively
(Levin, 1974; Odom & Nesbitt, 1974; Reese, 1970), they are usually .unsuccessful
when requested to generate an organlzatlonal strategy on their own (Jensen &
Rohwer, 1965; Levin, 1974; Wolff & Levin, 1972), This distinction Seems to be
greaten for visual imagery than for generating sentences to associate icems in

a paixn. though a developmental study ¢onducted by Jensen & Rohwer (19 .) Qe-

termined that kindergarten children did not berefit from induged sentence’in-

'structlons as did, second. graders, .a later study noted that 4 and -5 year olds

had little difficulty producing sentences and, as shown by their’ pérformance”
on paired-associate tasks, were .ablesto utilize these sentences effectively
(McCabe, Ldvin & Wolff, 1974). _Similarly, Montague (1970) reported that her
sample of inner-city first graders was able to benefit from induced séntence .
instructions to the extent that their scores on paired-associative tasks did
net differ 51gn1f1cantly from the scores of subjects in the imposed pictorial
or verbal cond;tlons. "However, the ffrst graders were not able to benefit
from an 1nduded visual imagery strategy. By the® age of 7 or 8, most children
are able to béneflt from imagery instructions (Danner & Taylor, 1973; Jensen &
Rohwer, 1965; Levin, U 1dson, Wolff & Citron, 1973; Wolff & Lev1n, 1972)+ A .
study by Varley, Lev1n,,Severson, and Wolff (l9ﬂ4$*1nd1cated that even though
chlldren betweén the ages of 5 and 7 do not appear to be able.to utilize in-
duced imagery 1nstructlons, they can acquire this skill with appropriate in-
struction involving manlgulatlons of concrete materials. In summary, as stated
by Levin (1972), eWdencgsuggests . that: ) : s
The‘emergence of suﬁject-generated sentence mnemonics as facilitative
learning strategles may closely approximate thg emergence of subject~
generated dynamic imagery, the former preceedlng the Jlatter (p. 5).

.
v e

Recall and/or Recognition Tasks

L2 ]
.

3
.

Other«etudies concerning the role of imagery in learping have considered
the dlfferences between pictures and words as stimuli for memory retention

tasks wh;ch do not requlre associative skills. In these studies, subjects are®

Ny . . '

A [y
"

f -




sho quence of ltems (presented as elther p1ctures or objects or as,6'writ-
N " ten words andy after a spec1f1ed tlme span, ‘the subjects are required either to
N identi fy the stimulus items from a larger collectlon of pictures ,and/or words
AN

] \\\\irecognntlon) of to name the stimulus items when the stlmull are no longer
L}

present (recall). ) . _ < . . N

- . ~ . — e
. &

Studles)u51ng adult subjects have revealed that people posSsess an extra-
ordlnary recognition memory for pictures, with a somewhat lessened capac1ty
- for yecognitidn of words._ For example, Shépard (1967) exposed adult subjects
to three memory recognition tasks, eaéh'consisting of approximately 600 stimuli.,
Previously exposed words and sentences were recognized with 89% accuracy., pre-
v10usly exposed words and sentences were recognized with 97% accuracy. Care .
A . Mmust be taken in, lnterpretlng these data since the word and picture llStS wWere
not identical in either length or content., However, subsequent research with
. . adults using simple line drawings and ®&ords of familiar objects has suppdrted
the superiority of pictorial representatlon over verbal labels in recognltlon
memory (Jenklns, Neale.& Deno, - l967 Paivie & Caspo, l969) .
‘ ¢ [ 3 )
4 Comparlson of recall of verbal and pictorial stimuli is confounded the
- fact that the recall response usually requires the subject to state or write
. "  the word identifying the stimulus. However, reports of recall studies utiliz-
*.tng adult shbjects still tend to indfcate that ‘more plctures than' words "are -
“recalled (Lleoerﬁan & Culpepper, 1965) .

Thirty-two preschool Ehildren ideptified 44 pictorial sti;ulus items out
of a field of 10Q items with 98% accuracy on an immediate recognition' task.
~  @ne week later tne Subjects viewed 36 of the” original 100 pictures in a field
‘ of 72 pictures; of thes®2 12 were original distractor items. Accuracy level in
. identifying the origimal distractors-was 73% (Brown & Scott, 1971). In a study,
. o with first graders Entwisle and Hugglns (l973) observed similar results and ’
.concluded that "young children can apparently progess . and retain a rather large
armount of complex iconic information unrelated in any way to their ong01ng ac--
. ElVlQ}eS '(p. 393).. Young children have also been reported as being more suc-
cessful on recognition itenms, 1nvolv1ng plctorlal stimuli than with correspond-
ing written word items (Cérsini, Jacobs & Lebnard l969)

.
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-~Jenkins, Stack and Deno (l969)'administered both a memory, recognition .

. task and a _memory recall task involving 17" stimulus items to 116, second grade
. students. They found that the stimulus modg (picture or word) had no signifi-
cant effect on .the recall task, but significantly more _pictures that words were
correctly ldenthled in the- recognltlon task.” 'This lnvestlgatlon serves to ‘.
underscore the dlfference betweén reball and recogq;tlon tasks; success' pr .
. ~ failureMin.one form of memory retentlon need.notdpred;ct performance on the
other form. - - . ~ -

-
- .3 T
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In an effort to further explore ‘the nature of chlldren s retention of pic-
torial stlmufl, some researcher§ have begun to lnvestlgate recognltlon of re- '
versals or orientatjon changes where the field distractor 1tems are preceptualr
ly similar ,tq the initial stimuli. Even preschool chlldren have béen found ‘to

/ . be very successful in detecting orientation changes of items on matchlng-to—
sanmple tasks {(Stein. & Mandler, r975; Wonlwill & Weiner, 1964). ¢In other stud- «-
N s - . - .. _ . R o
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les, chlldren were found to be capable of ,recognizing left~right reversals of

plctures particularly if thef reversal required a focation chaﬁge as well as
an or1entatlon change (Mandler & Stein, 1274, 1975). ~ “

~
.

L]

»

Brown and Camplone (1972) presented Sl\preschoolers with one of three rec-.
\ognition; tasks (varyrng “the length of retention perlod) involving pictures of
people or anlmals. These taéks requlreﬁ the children not only to identify,
whether they had seen a: plcrure oF the gharacter before, but also.whether the
character had been depicted "dolng the same thing" in the stimulus item.” The
accuracy of correctly 1dent1fy1ng.dlstractor items was con51stently high for
a%l retentloﬂ perlods whereas 'the’; ability to recognize stimulus items de~-
creased szgnlflcantly with longer retentlon perlods. The probablllty of cor=-.
rectly cla551fy1ng a character as engaged in an identical task decreased sxgnl—
ficantly over time; however, there was ot significant change .over time 1n the
ablllty to correctly cla551fy an item as belﬂg similar.'.

. - . ’ s - v
o’ - . - <
] . .
‘- . . '
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Brown, A.L., & Campione, J.C. Recognition-.mémory Por pérceptuwally similar
pictures ‘in preschool children. Journal of Experlmental Psychology,.
1972, *95, 55-62. . . s

o Q *°

Brown and Campione pgéport on three studies which inVestigated preschool
'chlldren s (3-5.5 years) ability to recognize mlnor changes irf pictures depict-
1ng human flgureéaor animals, The distractor items varied from the origimal
stimuli only in terms of type of actlvity.epgaged in by the central character

of the p1cture. 2
- * »

In the first Study, the 15 sub]ects were .told in the original viewing Shat
sin’later pictures the characters may be "doing something different." The test-
ing phase came immediately after viewing the- §timuli; the subjects were asked
to identify whether they had seen the character before and whether it was shown _
engdged in the activity. Accuracy in recogn*21ng ‘the flgure and in classifying
1t as 1dent1cal or 'similar was above 90%
‘, : - !' .
In the second studyf-18 sﬁbjects viewed the stimulus pictures, but were not
warned that the recognition pictureg might depict the characters in other activi= .
ties. The retention period before testing .was, ‘either 2 hours, 1 day, or 7 days..
For''all three, retentlon perlods the’ accuracy of correctly 1dent1f51ng a picture
. as depicting new characters was at least 95%. The" accuracy of identifying pic-
tures which depicted the same® characters as_the, stimuli significantly dropped
with longer retention peri Fs from 90% at 2 hours to 75% at 7, days. The abili
ty-to classify correctly a plcture a$ po¥traying the sape character in an identi-
cal act1v1t¥ decreased slgnlflcantly over '}me from approx:.mately 93% accuracy
at 2 hours to about 68% agcuracy ‘at 7 days. There was Ho signifilcant change
over time in the subjects' ability to classify pictures as portr2§1ng the fig-
ures engaged in a similar, -but -not identical,'situation. s - \
- , - - ’ ’
The third study had a dlfferent format as the 18 subjects were shown paxrs
: of p1cture deplctﬂng the same central charactér during the: testing phase. The.
. sﬂb]ects were ‘asked to 1dent1fy whether they had seeh the character before and,

*
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-if so'vwhich of the two poses was identical to the previous viewing. Again ’ . -
the retention per;ods were 2 hours, 1 day or 7 days. For all retention.periods,

: .the ‘accuracy of correctly identifying a new figure was above 95%. 'The ablllty -

to correctly adentlfy a pigture as deglctlng the same character as the stimulus

dropped slgnlflcantly from !92% accuracy at 2 *hours ‘to 81% accuracy at 7 days.

For all retentlon perlods, the accuracy level for ch0051ng the, 1dentrcal pose

from the pair was at least 85%.* . N .
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Brown A.L., & Scott, M.S. . Recognitien memory for plctures in preschool 3 ™
N children. Journal of Experlmeﬁtal Child Psychology, 1971, 11, 401-, -
T4, - - . : ‘
. x LY

£ . :
This argicle is a report of two studies which inyestigated preschool child-
ren's (3-5.5 years) recognition memory’, En the first study, 32 subjects-v1ewed

>

‘ 100 pictures’ 44 of these pictures wére viewed tw1ce durlng the presentation, 12 .
of these pictures were viewed once. Each subject was asked as_he ,viewed each
. picturé if he had seen it prev1ously (1mmedlate retention task) Accuracy in

corregtly identifying a repeated picture was 98% with less than 1% of the dis-
. tractgr pictures classified as being viewegq previously. After a retention per- ©
iod of 1, 2, 7, or 28 days,. the- subjects viewed 72 plctures, 36 of these plc- ’
. turgs were in the orlglnal collection: of 100 plctures classified either as a
<. distractor or ‘as a repeated picture. The children indicated whether they had
seen the pictures in the original collection of 100 pictures. Repeated pictures :

o owi in the' immediate retention taskd werg, identified with 94% accuracy within.a
"1, or 7 day retention period, with 78% aG&@gacy at 28 days. Dlstractozﬁg}c~ - .
tures withih the immediate retention task wert recognized with 84% accuracy ata *

LA

lor 2 day retention perlod 73% accuracy -after 7 days, "and 56% accuraqy‘afger - Do
i 28 days. . . . .. .- 5
o e VR . *

In the second study, elght subjgcts-viewed 'the same collectlon oﬁ 100 pic-
tures used in.the first study and were told 51mply to look carefully &t the pig-. ",
. tures. After a7 day reterition period, these subjects viewed the collection of '
+ ' 72 pictures. Repeated pictures within the orlglnal set of 100 pictures were:
identified with 78% accuracy; the origina&l dlstractors were 1dent1f1ed with 69%

k3

-accuracy T . . K : . . :
1] M % ’ - 'V:“ . ’ k L
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; _Bruner, J.S., Olver, R.R., Greenfield, P.M., Hornsby, J‘R., Kenneyﬁyﬁ Jes
Maccoby, M., Modiano, N., Mosher, F.A., Olson, DR., Patter, M.C., - Yoo ,
. Reiéh’, .L.C. & Sonstroem, A.M. 'Studies. 1n“Cogn1t1ve«Growth New Yor&: e
B T John W1ley, 1966 ‘ . .. . S Lot s

N v - '- » s . . . . . e . a ..
. Thls text is a collectlon of\papers concarnlng cognltlve growth “hich grew

. . ‘@ut of seminars ahd exchanges, between‘Bruner ‘his 'students, and postdoctoral ’4‘ “ -

‘- fellows. The first two chapters describe the ratiohale and theory behind ‘the.

research represented.ln the remainder of the text, ﬁamely, particular evidence

of cognltlve growth (classification, perceptual recognition, eguivalepce, con— -

servat;on, etc )., In thesée 1n1t1al chapters Bruner discusses 1ntellectua1 .-

s . .. . . P oo T
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growth and the ablllty to représent reallty within an enactlue, Aiconic, and
symbollc levels.‘ His characterization' of cogn;tlve growth asserts the develop-

* ment of prtorlal forms of- representatlon prior to verbal forms.

. errors occurred in the picture cdnd&tlon..

?

¢
l. . -

Corsini, D.A., Jaccbus, K.A., & Leonard, S.D. 3Recognitdbn memory of pre- L
schoql children for plctureS'and words. Psychonomic Science, 1969, .
‘16, 192-193. ) . ; - N ¢ ’

- » - . N . v
L] - .

Forty preschbol children ;4 -6 years) viewed were assigned to either a word
or,a picture condition. Thg 100 item recognition list- consisted of 48 tes§
1tem$ [(each, occurrlqggtmlce 1n¥the presentatlon) and 4 distractor items (occur-
rlng once in the presentation). ~The word and plgture lists wexe identical in
content. Subjects viewed the gicfure or word list individually with an investi<
gator and, ypon presentatlon of each picture or word, indicated ‘whether the pic-
ture or word had been seen previously. Results indicated that significantly fewer
I
A T . , . ’ )
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Cramer, P. Ledrning pictures and words: The role of \mplicit verbal label-
-« ing. Journal of Experimental Childesychology, 1975,'19, 489-501.
. —= :

THis study was designed. to 1nvest1gate the hypothe51s that older children
more readily attach a verbal .label to a plctorlal stimulus and thls ‘combined
verbal and visual labeling increases the likelihogpd of success on paired-associ-
ate or recognltlon tasks. Word pairs, were selected such that if joined, a com-
pound word resulted with a different meaning (e.g. cow, boy, cowboy; pen, knee,
. penny). Subjects who attached a verbal label may experlence a false recognition

.’

of compound items whereas subjects who did not provide 2 verbal label shéuld not

recognlze the compound 1tems on paired-associate tasks with a plctorlal stlmulus.

- . .

-

Second, fourth and sixth graders (144 subjects) viewed 16 item pairs (elther
16 plcture-plcture, picture-word, word-word, or word-plcture palrs) The stu-
dents were then administered a recognitiom<test which reduired the students to
c1rcle any drawing or word they had seen in thHe pairs. This test contained 16
stlmulus items, 16 responserltems, 16 compound items, aand 16 unrelated control
items. en the subjects were administered the traditional palredjiisoc1ate ~

task. . R S . N 't

N A » . ‘e - E " N

Analysis of data from the recognition test revealed a significant ef- -
fect due to 1te$/égze with a grade x item type interaction. The sStimulus and
response i ems ere  identified more often than the compound 1tems,\the compound
items were. recognlzed more often than the conptrol items.. °There was no 51gn1f1-_
cant difference between grade levels on the correct circling of stimulus and

response items qr the incorrect circling of control items. However,.second%e.

'graders made significantly fewer incorrect c1rc11ngs of the compound item$ than

did the fourth or sixth graders.  On the palred-assocxate task, the ‘secend grad—
ers did s1gn1f1cantly poorer than the. fourth or sixth graders.
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Danner, F. wz,-& Taylor, AM. Intégrated pictures and relational imagery
i " training in chlldren‘s learnlng. Journal of Experimental Child
- Psychology, 1973, 16 47-54. . ~ . : . .

- 4
. .
S t SN M

o Sixty «children (first, third, and sixth graders) were assigned ,to one of :
‘5> .. four condltlons for a paired-associate task. The students viewed 18 line dray- /, -

'f" ings, each of'whlch depicted.a pair of items. Half of the students viewed
drawings deplctlng the items integrated by action and/or spatial position; the N
. remalnlng students viewed pictures whlch‘presented the items side-by-side. -, ) ‘f
. .Half of the students in each picture-type ‘received training in relational_ im- ; '/
. agery using three of the line drawings; testlng using a recall procedure utll— i
= ized thé .remaining 15, pictures. Results indicated that groups which received . .
1mager¥ training and/or v1ewed integrated pictures performed 'significantly . -
bgtter at all grade levels._ Analysis of the scores of the,group who viewed
non-lntegrated pictures w1thou£ lmagery tralnlng indicated a significant in-
crease in score with age! this was not so for the other experimental conditions.

» . M N c . . -, . . l
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Dllley, M.G., & PalVlo, A. Plctures and words- as . stimulus and response .items
in pa1red—assoc1ate learnlng of young children. Journal of Exﬁerimental
Chlld Psychology, 1968,.6 231-40. L % ) .

ThlS study 1nvest1gated the hypothesis that as stimulus items, plctures

would facilitate learning, but would hinder learning when used as response .

items. ‘'One hundred twenty suBjects aged from 44 to 91 months were presented

with five plcture—olcture, plcture—word, word—plcture, oy word—word pairs. .

The pictures were line drawings;.the words were orlly presented. Résults in-

. dicated a 51gn1f1qantly better ipexformance by subjects *in the. picture-word )

. category; plctures'had a’ negative effect as response 1tems.. No effect due to

age was noted. ) - s - .
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Entwisle, D.R., & Hugglns, u. H. Iconic memory in children: Child Development, ¥
1973, 44, 392—394 ' '
- This art1c1e is a report’of three studies of first graders' iconic memery’ '
as measured by a recognition task. In the first study, 23 First graders viewed
“ 40 black and white slides deplctlné landscapes or urban scenes. Approx1mately .
2.5 Nours later. tHe children 'viewed 40 pairs of slides on two screens and in- '
dtcated which of the two slides they had.seen previously. The average corregt
1dent1f1gatlon was 31 slldéé,‘over 90% of the childrern correctly identified
more thah 20 of the slides. In a similar study-using color, slldes, 30 first o
- graders .averaged 34.2 correct identification with 97% of the children recog- : i
- nlzlng more than 20 of the .slides. A third study again presented 40 color
slides. to 29 first graders with. a one weekR retention period before testi g.
in this case, an average of 31.9 slides was correctly 1dent}f1ed with 86% of

o IS
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*  the studen§§ recognizing more than 20 of the stimulus‘slides. L
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Everston, C.M., & Wicker, F.W.. Pictorial concreteness and mode of elabor- )
ation in children's learning. Journal of Experimentdl Child Psychology, .
1974, 17, 264-270. . - . .

B - PR P .

v

In o}der to investigate paired-associate learning as a function of age, .
mode of elabdratlon, and pictorial complexity, 120 subjects (aged 4 or 7 years)
viewed 9 stlmulus-response pairs. The pairs depicted either visudl interaction ,
within each Balr or side~by-side porktraptal of the {items with an accompanylng
verbal elaboration relating the items. The items were presented via black ‘and

white drawings, color photographs, or concrete objects. Analysis indicated & .
significant effect due to age (older children performed better) and stlmulus
type (objects and photographs over line drawings). However, there was no 'sig-
nificant interagtion between age and stimulus complexity nor was there the ex-
pected developmentaL trend in the.ability to utilize pictorial edaboratlon._
Results indicated that the 4 year olds perfermed better with visual interaction
items than with verbal elaboratjon, whereas no significant difference dug to
mode of elaboration was noted for the 7 &ea; olds. > ///e
g : . .o

Jenklns, J. R.; Neale, D.C., & Deno,,S L. Differential memory for pictﬁre
Jand. word stimuli. Journal of Educational Psychology, 1967, 58, 303~-307.
. v \
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In this study 120 colfeée‘students were assigned to one of four fecogﬂi-
~tion treatments- See stimulus pictures, recognize .pictures; see stimulus pic-
tures, recognlze word labels of the pictures;, see written words, recognize .
written words. The pictures were black and.white line drawihgs. The Subjetts -~ -
initially viewed 17.-stimulus items as either drawings or written words. “Then
the subjects viewed 42 items (wo¥ds or drawings) and indicated whether each
item had been seen previously, had not been geen*previously, or indecision’ as
to whether the item had been seen previously. Results indicated that the pic-
ture-picture treatment yielded significantly better recognition of both gtimu-~
lus items an 1stractor items than the word-word treatment. The picture-word ot
treatment group correctly 1dent1f1ed 51gn1f1cant;y more stlmulus 1tems than\ the
wbrd-plcture treatment group. ' N
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Jenkins, J.Ry,—§tack, W.B., & Deno, S.L. _Children's, recognition and recall .
of picture and word stimuli. AV Communication Review, 1969, 17, 265~
J2H. St . . .
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Both "recognition and recall were tested in this study_using 116 sedoﬂﬁl;( R
éraders classified as being~in either high or loWw reading” levels. Half‘of the. . '
subjects in each reading levél viewed slide pictures df 17 common items; the
Eema;nlng students® saw slides naming the 17 items. Then each student, viewed
41 slides and indicated whether or not they had seen the,. slide previously..’

For all the recall task, the subjects again viewed 17 word or picture slides;’
then the gtudents -were asked to write-dbwn the label of as many .slides as they
could: remember. . . . ' “ . /
~ . . .
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" may not 1nfluence recognltlon. . . L,,. .

Y

Analysis of variance indicatéd@ no significant differenge in the students'
performance on the recall task betweer the pjcture and word conditions. Recall
was significantly relatgd to readlng level. but no significant interaction be=
tween reading’level dnd stimulus mode was noted., On. the recognition task the
gcores of students who viewed ploture stimuli were s1gn1f1cantly higher than

the gecognition socres of children who viewed word stimuli. NO effect due to *.

reading level was noted. Identifitation of distractor items in the picthif
mode was also significantly higher ‘than identification of dlstractor'WL n the *

*word format. Students who viewed a word were more Iikely to 1ncorrectly 1dent1—

fy a. dlstractor word as a stimulus word.seen prevrously. The authors suggested
that if children did not label a picture, it may adversely affect recall, but

.
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Jensen, A.R., & Rohwer, W.D., J}. Sjntacticai mediation of serial and paired-
assoc1ate learnlng as a function of- age. ‘Child Development, 1965, 36,
601-608. ¥ ‘

. * -

[ - . - ‘
Both serial and pa1red—assoc1ate learning was measured for 140 subjects,

20 students .each from kindergarten, second, fourth, 51xth, eighth, tenth, and

.

A\

‘twelfth-grades. The subjects at each grade level were matched on IQ :and socio-*

economic status. Half of the students at each grade level learned the pictured
palrs unaer a sentence médlatlon where the subjécts were asked to construct a
sentence contaln&ng the names of the:pictured items; the’ remaining Student$

. wefe asked to name the paired items. All subjects completed both a paired-

associate and a serial task. Each student continued the tasks until he or she
had completed one érrorless trial for .10 palrs of plctures or until he or she
had completed 15 Erxals.,,The results were analyzed using the time necessary “
to réach crlterlon and the number of trlals completed until the criterion was

»

e

met. The admlnlstratlon of the serlal and paired-associate tasks Was cpunter-
balanced. To.
by s A ) -

. Analysis indicated significant effects due to age, task, and sentence medi-

_ation with a significant interaction between agé and sentence mediation, between
task and sentence mediation, and between age, task and sentence mediation. Sen- ,

tence mediation was rac111tat1ve only .for the pairedrassociate tasks. It was .

slgnlflcantly effective at second, fourth, and sixth grades but not 5t the other
grade levels. At about second grade, sentence medlatlon seemed to eliminate age
differences with respect to speed of learning until hlgh school levels where the
induced mediation had little effect. The kind@rgarten children experienced lit-

'gge 1mprovement in the paired-associate tasks with sentence mediation; however,

tﬁe}r sentences ‘usually named the paired items w1th a. conjunqtlon without relat-
1ng the items by an act1ve verb'.or prepos1tlon.
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Levie, W.H. Pictorial research: -An oﬁerv1ew. Viewpoints, 1973, 49, 37-45.
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* " This overview of past research involving pictures in cognitive leaxning

studies briefly.summdrizes results across studies and presents the author's
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concerns about the many %arnables involved when using p1ctures ‘as stlmull. * e

) The. author also reviews reports which indicated young chlldren 's, potentlal in- A

. " ability’ to 1nterpret p&étu}es. . ‘ el . N
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"1" Levin, J.R. What have we learhed about maximizing what children learn? ’ '
T s ' . (Theogretical Paper’ No. 49) . Madison, Wisconsin: * University of- . '
) Wisconsin, Wisconsin Research and Developmerit Center for Cognltlve h
Learning, July, 1974. } - ﬂ',‘. NN

’

- ) . oo . . s - s,
' This paper'summariies the current program of reseatch on children's learn-‘ R
. ing at the Wisconsin Research and Development Center with some reference to re-.
search performed under ,Other auspices, The tain topics include pictpres as

learning materials, v1sual imagery as an organizational strategy, and a proposed
approach to contlnuedglnvestlgatlon of cognitive development. In particular,

Levin .reviews research reports on pa1red-assoclate learning, recognltlon and re-,

call, on the influence of indiwvidual differences, on the development of 1magery .
straEegles {mediation), and on the 1nfluence of pictures and imagery strategles ,
on the comprehen51on of prose ~ S e .
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. Levim, J.R. When is a picture worth a thousané words? In Issues in imagery
- - and learning: four papers (Theoretical Paper NqQ. 36). Madison, Wisconsin:
Unlver51ty of’ Wisconsipy, Wisconsin Research and Development Center for

Cognltlve Learnlng, Pebruary, 1972\ pp 1- lS -

~

-~
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- / R
' In this- report, Lewin summarizes some of his work at the, Wisconsin Researgh
# . and:<Development Ceénter on the effectiveness of verbal and dynamic imagery strat- .
e§1es and theitr development with age. His results are presented in.gconjunction . *
with references to and reviews of related research by other lnvest;gators an
pa1red-assoc1ate léarning and 1magery strategies. -

- -
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' . Lev1n, J*R., Davidson, R.E., Wolff, P. and Citron, M. A comparlson of in-

. ‘duced imagery and sentence gfrategies in-children's pa1red-a350c1ate o
- e . learnlﬁb . Journal of Educational, Psychology, 1973, 64, 106—309 :

. &
°Second and fifth graders (128-subjects) were randomly asslgned to one of
four 1nstructlonal strategies forfle pairs; traditional paired-associate dl-a
., rections; _induced visual 1magery mediation; induced sentence médlatlon, com=-
bined visualsimagery and senttnce/mediation (induced). Half of the subjects -
-~ 1in each treatment were asked to name or recall the résponse item upon presenta- )
.xlon of the stimulus; the renalnlng Subjects selected the appropr1ate response
item for each stlmulus from a collectlon of 8 possible responses (recogn;tion)
. K * - 3
T, Analysis indicated a 51gn1f1cantly higher performance by the fifth gradérs.
. The traditional palted-assoc1ate treatment resulted in scores SIgnlflcantly p—
’ lower. than each of the three imdgery conditions. !No\51gn1f1cant difference be-
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w2 '+ fween imagery condltlons was noted. The recognitisn response mode produced
'f s;gnlflcantly more correct responses than the recognition mode. The second.
Vooes graders((aged 7 and 8) could employ effectively either the induced visual or
* sentence imagery. ° ’ . :

B . . - .
IN

o i a
Lieberman, L.R. & Culpepper, J.T. comparison of
o free verbal recall. Psyghological Reports, 1965, 17, 983-988. /
AN T - o
’ Two studies were garried out to compare recall of words with recall of .
. objects or pikctures. In the first study, 50 college students viewed either
; 3, collection of 20 objects or a listing of 2Q words naming those objects for
. 60 seconds. Analy515 indicated SLgnlfIcantly more items were recalled by stu-
dents who viewed the collectxon of objects. In a followup study, 62 college
"stqﬂents dand 46 high school students viewed elther colorgslides of 24 items
" or of words naming the items at 2ssecond lntervals. The subjeqts were then
- asked to write down a llSt of the items or words they had seen. Significantly

more photographs were recalled than words.

Words versus objects:

./ %
N ! ~ . Y . .
Grade_interaction with words and pictures in

‘‘Bynch,,’S., & Rohwer, W,D., Jr.
A proposed explanat;on. Journal of Experimentagl

a paired-associate task:

Chlld Psychology, 1972, ’13 413 421, 1 o, X
. . ' , 2

g

g " "Noting that the superiority of pictures over words iﬁ:paired-associate
tasks seemed to increase with age, the researchfers lnvestlgated whether thi
_.may be -due toya double encoding with both a visual and a verbal label by older
.. subjects8. A sample of 108 _third gradérs and 108 sixth graders was selected. .
Within each grade level, one third of the subjects were selected
pairs of words. These three groups were also divided in three m

R

ditions: po verbalization by the experimenter; .experimenter named the pic-
tures or\words; or experlmenter stated a sentence Yelating the palred pictures
. or words.: Thus at each grade level there were nine experlmental conditions. R
AL X s -
e ( 'Analysis°indigated that for tHe no experimehter verbalization condition,

pictures were learned more -efficiently and the sikth graders performed better
than the third graders. Thls grade by mode interaction was not present within'

the experlmenter namlng or sentence condltlons. ®
a - . . . ) . L

"'Mcéabe, A.E., /Levine, ‘J.R. & Wolff P. The roie of overt activity in.ﬂhild-\
ren's sentence production. Journal of Experimental Child Psychologx,

1974, 17, 107-114. : . CIE »
’., s .,’\;" ] . R :,{:}“

N

Forty subjects aged from 4 to 5 years were administered assoc1at1ve learn-

gJew 15 -

1atlon con- .,

_ing tasks under one of four COndltlons. The conditions were:

control, subjects

were lnstructed to" make a palr of to§s
, in®tfucted to make up a story about

play together;esentence, subjects were
pair of toys playlng-togetner but the

S -

. . 3 .
N v S
.
.
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" children dld not touch the toys, and "combined manlpulatlve sentence, sub]ects.
were 1nstrqpted to make up, a story about the toys in the pair playing together
and show the story w1th the toys. The chlldrqg completed this task with each

-, of 12 palrs of toys. Then~each subject was shown the entire collectlon Qf

‘“

response "toys and told to choose the toy to go with the stimulus toy, as dls-

-

played By the experlmenter. : . : -

.
e

Statlstica% analy51s 1nd1cated ‘no significant difference between the sén-
tence. and the combined manipulative-sentence treatments: The control group
peérformed at a, significantly lower. level than each ¢f the other groups. "The

. manlpulatlve group recognied 51gn1f1cantly more response toys than either the
sentence or ¢ombined manlpulatlve-sentence txeatments. The children seemed to
generate sentencé stories withput’ much difficulty.. .. ‘ :

b, - : o, '
. ’ \
" Fd « s .-

‘ Mackworth, N.H. & Bruner, J.S. How adults and children search and recognlze '
" pictures. Human Development, 1970, 13, 149-177 -

»
- . .

— -

The eye fikations of 40 subjects (adults and 6 year olds) were« studied as
* they recognized or inspected & series of djsplays of varying clarity over 10-
second exposure periods.. Reliable differentes were noted between the children
and the .adults. For sharp Qlctures, the chlldren did not adequately cover the
dlsplay, and they used twice as many small’eye movementsuas dld the adults.
Unlike the adults, the children were not consistent as to the’ areas they usnal-
1y~selected whén viewing blurred d;splays R U . :

> N
1
“
. .
- . . v %
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Mandler, J.M. & Steéin, N:L. Recall and recognition of pictures by children
as a functlon of organlzatlon and distractor s1m11ar1ty Jotdrnal of-
Experlmental P;ychology, 1974, 102 <657-669. . N pu

This study 1nvest1gated children's ability to descrlbe a. comp‘ex picture,
to recall gomplex pictures, to recognize whether pictures were the same or dif-
ferent from stimuli no longer present, and to choose which of’ two pictures was
most like the original stimuli. Half of the pictures depicted ftems randomly
spaced; the remaining plctures deplqted a meaningful relatlonshlp ‘betteen.the
same items. Subjects wére 168 first and second graders aged 6 .to 8 Years.

- Loy .

‘No eﬁfect due to grade level was noted on either the description or.recall
tasks. Those pictures depicting related ltems were. recalled s1gn1f1canmly more
than pictures depicting unrelated M tems, ut’ no difference between descrlpﬂions

"of the pictures-was revealed. . There was a high correlation between recall and
desc¢ription. ¢ - . . T N T v
E ' . O .- s )

Seéond graders correctly 1dent1f1ed 51gn1f1cant1y mQxe plctures as same or
different from ‘the stimuli than dld fiyst graders. +Recall and descrlptlon were
poor predlctors of accuracy of recognltlon. Pictures with related items were

- correctly 1dent1fied‘more than pictures with unrelated items.

%




. . ) v . IS . a !/

" Left-rlght reversals were usually 1dent1f1ed by-7 and 8 year olds with an M
overall accurady of 91%. Also plctures which deleted some 1tems‘from the origi- - . N
nal stimuli were detected by the chlldren. . : ' .

. 3 , " ] -
L . “ - . ) . . . M .. ‘,.‘ \&

- -«

Mllgram, N. A. rbal context versus visual® compound iA §alre soc1ate

learnlng by) children. Journal of Experlmental Child Ps ihzﬁogy, 1867 .
- 5, 597-60 '

¢ * ’ \ .

Nlnety chlldren, aged 4, 7 and 9 years, yere admlnlstere P 1red-assoc1ate )

tasks with’ 1mposed prctorlal elaboratlon,-lmposed verbal elabo ation,,or no elab- "~ | .
oration. Analys;s~1§dzcated that for the 7 and 9 year ords, ‘either verbal on Con ’
plctorlal €laboration resulted in s1gn1f1cantly better scores an no.élabora-
tion. ,For the 4 year olds, the verbal elaboratlon condition,yielded s1gn1f1-
\cantly hlgher scores, than no-elabqration, but no 51gn1f19ant ‘difference was

- i3
?

noted betweeh the plctorlal elaboration and no elaboratlon treatments:« )
» e,
o Y T | ' : ' S
. . N, R e . . R
~ Montague, R.B. The effect af mediational lnstructlons on assoc1a‘1ve skills "

of first grade 1nnerc1ty cnlldren. Paper presented at the an ual meet— - .

S - Mlnnesota, March l970 " (ERIC’ gocument-Reproductlon Serv1oe No. ED 038 . A -
177y, . . . - , S ; , : e
(oW R S Lo . - .o
. In this 1nvest1gatlon, 84 first graders from the_ inne¥city of-\Chicago . .
completed 12 palred—assoclate trials with black and wh1te line drdwings._ Half Y -
- of the subjects " had one of,three mediation copditions; visual imag :y, And . bl

sentence elaboratlon, or namlng the items.’ Results 1nd1cated that t e visual.

. .
©

- 1magery conditions. - ° L v - . 3 .
. ., e - A /" .
- + R N P f. ¥ -
.’ - . - - o ‘ o . . ’
3 Toe . C -y ©o, R v c . . “ . o~ //“,rj
A% Odom, .B\\& Nesoltt, N.H. -Some- processes in ch;ldren s comprehens1on of .. 7 i

- e llngulstlcally and vxsually deplcted’relatlonshlps. Journal of Experi-
7 mental Child Psychology, 1974; 17, 399-408. i

- ;- 4

was examlned under one of four cond1t10ns~ 1mposed plctorlal elabo;atlo :
posédzverbal elabor ion; 1mposed verbal and plctorlal elaboratlonp no el

*  tionm. Twenty—foFr pairs of line drawings were used . .

<

Statlstlcal analys1s 1hd1cated that the: comblned verbal and plctorlal .
elaboration resulted in significantly higher scores than each of the other &on-

4 ditions; the no elaboration treatment yielded s1gn1f1cantfy lowet .scores tha
each of the other conditions. A %ignificant agé and IQ effect was noted° by,
the age_ effect was dlstrlbuted over all conditions. No evidence of a devel

im=- K .
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"tence elaboration for young children, but,' for older chlldren, %hls diétlnctlo

more readily than V1sual 1nformat10n, (c) visual mediators may not ‘be generated o

mental trend from 1mposed verbal to imposed plctorlal elaboratlon was 1nd1cated
as there was not a s;gnlflcant interacgion betWeen age and the plétorlal or ver-

bar elabadratlons. N o7 T T ..
Coe ~ o ‘ ‘ . g -
) e . % . R . e v ° o .
. . s S .a N .
Paivio, A. & Csapo, K. Concreté image and verbal memoryvcodeg' 'Journal of . . _!3
Expdrimental Psychology,, 1969, 80 279-285. . 7 ., ."_0 e

.5 oy, B
» » a \ " - ~ & .o

Ninety-six college studente_completed either meedlate mem@rﬁapr verbal,

"free recall tasks u51ng either- abétract words, concrete words, or easily, labeled

pictures as s timulus’ftems. Presentation raté was elther fast~( 0625 Second) B
or slow {.187S. second). A significant effect due to rate af presentatlcn, ype

of task, and type. of stimul{ was noted with a szgnlflcant irteraction between

type of task and stlmuil. In free recall, pictures were recalled most ‘fré- -
quently, whereas in the immediate memory task, they were remembered the least.

- .

@n a 51mllar study, 192 collkege students viewed the same klnds of stimuli . L
fQr serral learnlng as for recognition tasks. A significant intéraction .wag™ ,
noted as pictures’ produced the lowest -level of serial learning but were recog- *
nlggd most rrequently Serial learning was affected by the rate of Dresenta-

-

tion. t the slcwer rate of preséndatlon pictures were recognlzed 51gn1f1- s
cant&y more than abstract words. | .s ) g .
- , . : T TR o
Paivio, A. & Yarmey, 5, ﬂ%}ctures versus words as stlmull and resbonses PV
< in palred-assocmate ?earnlng Psychdnomic Sc1ence, 1966, 5, 235-236.- ]

' et > & A~ ) -, ,. , »
Eighty-fdéur college students completed paired-associate tasks with the
picture~picture, picture-word, word-plcture and word-gord stlpulus-response

ﬁ:ondltlons. Results revealed that éalred—assoc1ate learnlng was highest w;t

.

plctorlal stimuli and word responses.. RV PRt
. w A S - . X
- . - .' N . L S
> o . i - FARE . .
Reese, $H.W. Imagery and contextual meanlng Psychological Buylletin, 19793, 2 '
73, 404«314.

A - . .3
. . - 0

*In\palred-assoc1ate tasks, pictorial 1magery is less effecthe than sen- . ° .

is not pres;nt. Six explanations are considered: (a) imades may Eacxlltate
performance only°if descrlbed yerbally, b) verbal informatien may”be,recalled q -

(a) although visual and verbal mediators are generated, only* verbalvmedratlon
is effective; (e) ¥isual interaction may not pe recalled, rather only the’indi-

-~

v

v1dual items invelVed may be retained; (f) the visual interactien’ may not. be " 4
"read" or.bserved. Reese offers evidence to suppogt the last int erpretatlon.‘ ‘ ..
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Rohwer, w.D:, Jr. Constralnt, syntax and meaning in pa1red—assoc1ate learning.
Journal of‘Verbal,Learnlng and Verbal Behavior, 1966, 5, 541-547.

- ,

Two hundred twenty-four sixth graders were divided lnto 14 groups of vary-

4 ing verbal tralning prior to completlng paired-associate tasks with noun pairs.

.

""

%

¢« -NO 51gan1cant afference dle *to verb form within the sentencess
- ful sentence tr atments produced 51gn1f1cantly more leaxning than-either the -

~ structure of the phtases (conjunctlon, pre9051tron, or active verb),

The groups varied with respect to the meanjingfulness of the verbal phrases they ,
were taught to form in Grder to relate the palred items, to the grammatical

and to the,
syntactlc structure (accepted form oOr nonsense, scrambled form). Analysis of

the results lndlcated subjects who formed meaningful phrases within the accep-,
ted forms..Qf Engllsh grammar learned significantly faster than .subjects who had .
‘no verbal pretraining. , $ubjects who were‘taught.to form nonsense phrases did
not perform as wel;,as‘those formxng acceptable phrases, pointing,out the need
for both semantic and syntqctlc structure:in order to-facilitate learnlng.
Within the. semantic constraints, subjects who formed phrases relating the paired
items by an active verb achieved the highesg—ievel of learning, followed by stu-
dents forming prepositional, phrases, and lastly by.subjects using only conjunc-
tions to relate the paired items. . “ e

.

°

- -

~

Rohwer, w.D., Jr.

results and educational lmpllcatlons.

. ‘e -

P . - [N

TImages” and pictures in children's learning:
psycholodgical Bulletin, 1970,

Research = ~

4

73; 393-403.

»
This papey revieWs a.number of’ studles concerned with the role of 1magery

in childrén's learning. .In particular, 1nvest1gatlons concerning the character-
isfics of the pa1red items in associative learning. (concrete or abstract woxds,
plctures), the type of elaboration or mediation involved within the paired ‘.
items, the kinds of elaboration or mggfiation instructions ‘supplied or sug-
gested by the experimenter. Evidence is presented to indicate that younger
children are more facilitated in associative leaining by verbal elaboration .
thgn by p'ctérlal modes and .that thls may be a developmeggal trend. Educatlonal
implicatigns are presegted.

a . ’ ¢

v
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& Levin, J:R.

+

h fre, W D\, Jr.
p;lred associate _learning.

Actlon, meaning and stlmulus selectlon in

Journal of Verbal Learnlng anll Verbal Be-

- .

X

aders'(llZ)'were presented 12 pairs of woréﬁi The cbntrol group

. Saw onlyxawﬂr'tten paired llstlng of the words.,

The experimental group, saw

meanifjgfulness\ of the sentences,

b. The

word pairs were connected by a v
e stimulas forms: (verb or nqun)s and the

verb form ih tRe sentence ‘lactive or still) were varied.

,Analysfs indicdted

The meaning-

-meaningless sentience treatmentg or-the control conditions. Verbs were inferior

¢ stimuli to nouns . < . - . - . ' .~
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Shepard, R.N. Recognition memory for words, sentencee, and pictures.
Journal of Verbal Learning and Verbal Behavior, 1967, 6, 1%6-#%3.

N

This article is a report on three studies concerning adult recognition of ’

words, sentences,'and pictures. In the first study, 17 college students were
shown 540 nouns and adjectives; half of these words are used frequently in con-
versation while the remaining words are rargly used in conversation. The sub-
jects were then given 600;word cards each containing two words and were 'asked
to 1dent1fy which words were seen preV1ously and which words, had not bgen iden-
tified in the or1g1na1 llstlng. Analysis indicated-that the rare words were
recognized with '92.5% accuracy and the common words with 84.4% accuracy. The
overall median was 90% correct with a mean correct identification of 88. f%

. - - ‘4 . « «

. In the second study, 17 college—age students were gi@en 612 sentences.
Thenethey were RreSentéd with 68 séntence pairs and asked to identify those
sentences they had initially seen. Mean correct recognition was 89% with a
median of 88%. o CoL : ' ¥

s . ° v

Technical andlclerical employees (34} Jeré the subjects of the third
study. These adults viewed 612 color pictukes initially. Then the subjects
were asked’ to, 1dent1fy the stimulus plctures from 68 p1cture pairs. Slxteen
of these subjects were again administered the recognition test after a I hour,
3 day, 1 week, or 4 month delay. On the immediate recognition test”, the mean
correct identification was 96% with% 98.5% median. The mean and median iden-
tification levels respectively after 2 hours were 99.7% and 100%, after 3 days
92%'and 93%, after 7 days 87%sw.and 92%, and after 4 months 57.7% and 57%.

-

-
¥ .
. - _ L L .

Stein, N.L. ‘s Mandler, J.M. Children's recognition of reversals of geor
metric fﬂgures. Chlld Development, ‘974 45 604~615.

¥ . - ‘a y

A report on three studies 1nvoIv1ng'the recognltlon of reversals of geo-
metrie figures by 4 through 7 year olds is presented tn”this paper. In the
first study, subjects aged 5 to 7 1/2 viewed the’stimulus prcture depicting
three different geometric figures. Each ghild was asked to'’ escribe the pic-
ture while viewing it; then the picture was removed, At that tlme, the sub-
ject was shown nine transformed pictures, involving orientation and/or loca-
tion changes, and was asked“to tell if each of these plctures was the same “or
dlfferent from the stimulus., The overall recognition rite was 85%, ranging
from 66% correct on transformed picture showing rotation of only one of the
geometric figures to 100% recognition of the picture depicting a left-right
reversal with a location.change. If the* transformed picture depicted both a
locatlon and, an or1entatlon change, ‘the subjects were "less apt to verbalize
the orientation change; i¥ the only change was or1entatlon, the children had
.no dl ficulty mentlonlng the change

e

L34

In a followup gtudy, 30 chlldren (aged 5-7:1/2) viewed stlmulus cards “
"and immediately after describing each stimulus they classified three transform-
ation ca¥ds as the same or different From tHe Stimulus. The target cards de-\

picted single or pa%;ed geometric figures;-.the transformed cards depicted simi-
. . ’ ; o
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al bar which was at chance level.

- h +

—
’

lar*figures with 90 ‘degree rotation or left;right_géiersals.
was from 80% to 100% except for recognition of 1lef ight reversal of g diagon-

A 51m11ar ‘'study involving 24 ¢hildren aged 4,

-
-

¢
Again recognition

6 yearss required the sub-

]

-3

jects to choose the stimulus item from a coilectlon showing the figure in vary-
' ing rqtatlons or orientations. The 5 and 6 year; olds performed significantly
. higher thanzthe 4 year olds with-a 87% 100% aCcuracy.

, h . 4 '

- . ~

3

- FY .

(ot

J

.
-

. » BN
Stein, N.L. & Mandler, J.M.

Developnent of detéction” and recognition of |

orlentatlon of geometric “and reai figures. Child Development,A197§3
46 379-388. - . ’ %
i

4 ' ' - o a b . .
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Seventy-seven ch11dren from kindergarten and second grade viewed target
cards depicting either threeggeometrlc figures of drawings of three common
.items (candy cane, bow, turtle). A recognition teSt was administered one wéek. N
later fOIIOWed by a matching-to-sample task and then another rgkognltlon test.
No 51gn1f1can differenge,due to picture formg(real or geometric) was noted.
‘ On the initfal ecognltlom-test‘ the older children performed 51gn1f1cant1y»
. higher than the klndergarten chlldren, but no difference w1th respect to grade
' "“level was noted or the second recognltlon test. Scores on the matching-to-
‘'sample task hveraged'92.9% to 100% correct. The kindergarten children were”
less 1likely to verballze an orientation change if 4 location change was also

present. '
. . a t
- - - -
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Varley, W.H., Levine, J.R., Severson, R.A.,'&.Wolff, P. Training imagery
production in young children through motor 1nvolvement. Jourpal of
. —_—
Edpcational Psycholegy, 1974 66 262-266. A . ;

. - . ‘ ‘
B * EY

Using toys as stimuwlus and response items, 80 ‘kindergarten and flrst .grade - ., d

. . children were given 15 pa1red*assoc1ate tasks _to complete The paired. toys
were seleted so that a plausible 1nteraptlon was, poss1b1e. _The five training
conditions were: (a) control, where the experlmenter demonstrated toy inter-
action, fer 4 of the palrs and the subjects were told to 1mag1ne lnteractlons
for the remalnlng 4 palrs, (b) subjects generated their oWh imagery by playing

. with 8 pairs of toys, (c) subjects weré told to draw. plctpres to show interac-

) tion.of- the 8 palred toys;- {(d) childsen were given tralnlng on draw1ng -interac-
tion for 4 pairs, them told to draw an 1mag1ned lnteractxon for the remaining 4
pairs of toys, (é) subJects were given Practigce play ‘sessions to show interac-
tion within 4 pa1rs and then told to 1mag1ne interaction before show1ng it’ for
the remaining 4 pairs. During the testing situation, thé subjects were pre- .

" sented with 15 paired toys. Then .the experimenter pigked a stimulus toy, and
the subject chose the -paired response toy. ) P

Fi

I L4
\Statlstlcal ana1y51s indicated that each of the draw1ng or play tralnlng;h )
t. condltlons yielded @ significantly higher number-of correct resonses than the . .

Gonitrol condition for the kindergarten chlldren, no 51gn1f1cant dlfference was .




noted for the first graders. There was no significant difference ir accuracy

between the.four draw1ng and play exoerlmental groups at eithey grade level.
[ 2
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WOﬁlw1ll J.F.- and Welner, M.‘.Dlscrlminatldh of form orientation in young '
children. Chlld Developpent, 1964, 35, lll3-11127 N !
[ o™
- . Twenty-faeur cthdren aged 4 to 4 1/2 were g1ven matchlhg— o-sample tasks
that required them to dlst;ngulsh a target figure from its "up-down" or left-'
. . rlght reversalq Thé stimuli Were meaningless, abstract geometric forms. The
K - mean- number,of errors per gplld for the 32 test tr1a13\yas 5.4;. A.51gn1f1cant
dlfference was noted v w1th1n the reversals as more hp-down reversals were recog-
nized"than_left-rlght reversals. . .

.
- . . . ‘ - . -

5 ' = A s ” . ‘ - .
o WOiff B. & Levine, J.R. The‘roie oF overt act1v1ty in chlldren S imdgery
. production. Chile Devel_gment, 1972, 43, 5374547, i
. In order to determlne the age range during which a Chlld s ability to- ~ .
. generate images develops rapldly these investightors presented 80 kindergar-
v ten and third grade chlldren yith 16 paired toys within one of four conditiohs.
. In the contrsl condition, the palréd toys were presentedr and the subjects

4.
%

. . were instructed to remember "which toys*go tdgether. In the 1magery condition,

the subjectsﬁwere told to imagine the paired toys "playing. together. In the,
experimenter-manipuldtive condition, the subjects watrched the experimenter ’
make the paired toys 1nteract. In the subject-manlpulatlve condltlon, the sub-
jects were instructed to make the pglred toys 1nteract. Each pair was present’
for about 7 seconds. Then the 16 response toys .weré displayed and, upon pre-
sentation of a stimulus toy by the experimenter,‘the subject’chose the response
toy. oo . - ( .
. . Vi . .
Analysis revealed that the third graders 1dent1f1ed sxgnlflcantly more*
. correct fesponses, than the klndergartenéS:;}dfen. At £he kindérgarten level
the two manlpulatlve conditions' produge gn1f1cantll‘mor . correot responses

- *  tHdn either the control or imagery conditions. The third graders, within- each
.. ‘"of the experimental_conditions (including imagery), .fecognized significantly’
o more response rzéms than dld the th;rd graders in fhe control gondltlon. Te

-

st

- . .
" If a second .sfudy, 40 klndergarten and flrst grade children were presented
"™ 12 pairs of tdys. The ghildren saw each pair Which was then placed i a con-
" tainer by the+child. The toys were then no longer visible:but the chlldren
"~were touching the toys. Half of the subjects here told to lmaglne the toys
. playing together but they could not move their hands to manipulate the toys
within the container. . Analysis indicdted that the first graders had signifi-
captly more. correct respquses, in the subsequent testing situation thanm did the
kindergarten children. Also children within thes overt, but invisible,” actiwvi-

ty candition identified si gnlflcantly more r@éponse toys than the children in

¢ the image condltmon who merel held the toys outside of thelr vision.
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“ i AT Children's Interpretatlons of - -+ .
¢ Progresslvely Chang1ng Plctures
‘. . N T
4 “ Before a child <an characterlze .a dynamlc picture or sequence of pictures |, _

depicting a mathematlcal event by ' means of a number sentence, it is necessary
. that the chlldﬁreeognlze motion betweén the depicted sets. It is also neces-
sary that the pictures within a sequence be 1nterpreted as representational of
the gradual change which makes up the total event deplcted by the sequence. )
In: 1967 Schnall began a series of stud;es 1nvest1gat1ng chlldrengs ‘in-
terpretatlons of p re551vely changing plctures, in particular, the regearch
probed for develepmental differences in the vezpal ‘descriptidn of changes of
an object depicted in different states. .Subjects ranglng from first graders , -
to college sStudents viewed sequences .of p1ctures‘dep1ct1ng a flgure or flgures
being displaced along a lirgsin succession 3f discrete steﬁs. The figutes in- -
volved were either geometric forms (circle, trtfngle, oval) or cancreteiforms “
(stlck—flgures) Other variables included color, number Qf pictures in.a se-
quence, presence or absence of anchoring features, and tHe number of figures'
in any given p1cture.

- . “ ¢ ] o,
The verbal description of the subjects was classiff!a as either $ubordi-
~ " nate or discrete. Subordlnate descriptions were characterized by the use of
active verbs to describe the progressive change of the figures (e.g., to roll,

» _ to move, to grow). In these descrlptlons, each flgure w1th1n the picture;was
.. .viewed as a single entity uridergoing a cha9ge & the series of pictures se*ved
to dlsplay the flgure s position over tlme. rete descrlptlons, character-,
ized by forms of the verb "to bé," did not attribute any change or movement to

the flqures but rather described the physical mode of each picture (e.g.,

- "There was a stick-figure here, afstlck-flgure here, and another one over here.') .
Schnall maintained that thesg two’ types of desgriptions reflected a different

> perceptlon of the sequence. ThlS supp051tlon was supported by the observatjon
that subjects draw1ngs of the sequence differed systematically as a function of
of the type of descrlptlon prov1d€d by the subject (Schnall & Kemper, 1968).

o

*

This Series of studies revealed that spontaneous subordlnate descriptions
were more frequently offered by older subjects (1l year olds or college stu-
dents) than by younger children (6 or 7 year olds) when'the figure depicted in
the sequence-was a geometric form; but that th;s age dlfference tended to dis-
appea: when the same flgure dlsplacements were ‘portrayed by stick-figures.

oL Schnall suggested that this may mean that the concept of 'motion or change in
. the, young,chlld is dependent on his own experlence of change or motion by fam-
«, ,iliar obgects (Kasdorff &- Sphnall, 1970 Schnall 1968; SchweltZer & Schnall,
1970). . ' - ,

. - » - . [4
s . . . s . . V)
, -
'

Kasdorff, -C.A. IiI & Schnall M. Developmental dlfferences in the 1ht=~ o

~ < gratlon of picturxe series? - Effects ,of variations in object-attrlbute -
= relatlonshlps. Human Develooment 1970 13, 188-200. . ) -
- ’ ¢ ®,
. N “This. study - 1nvest1gated whether the hypothes1zed development of 1nteqra- i

- ’ttio ithin plcture§ sequences’was due to youngev children's lnablllty to la-
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bel abstract figures or due to a'relationship between the figure and the con-
cept of change. -If a relationship between the depicted figure and change was
necessary, then-subjects shguld be moke likely to note pxogressiye'motion for
familiar figures undergoing appropriate changes” than for familiar figures un- .
dergoing inappropriate changes or for abstract, geometric figures undetrgoing
inappropriaté changes. Firsk, sixth and thlrteenth graders (176 .subjects) C
viewed three series chdracteri 1n§’one of the conditions above. The changes PO
were in color, shape or p 51tlon. The subjects were asked to deScrlbe what
they ‘had seen.. : . . ¢
Analysis 1nd1cateﬁ no 51gn1f1cant difference in the descrlptlons offered )
by the sixth graders and the college -students. The,_ first graders descriptions Y
had Significantly fewer integrated subordlnate descrlptlons. The level of in-
tegratlon decreased significantly from familiar figures w1th appropriate
'changes to familiar figures with inappropriate, changes to geometrlc figures.
‘Within the color change sequences, familiar figures were integrated signifi- ,
cantly more than the abstract figures. Within the sequence depicting a change
in shape, famlllar figures with appropriate changes were integrated signifi-
cantly more than the other two conditions. No significant difference between
the conditions was noted within the sequences depicting changes ih*position. 4
. 4 ' ) ~" '
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Schnall, M. Age differences in thQ iritegration of progressively changing
visual patterns. . Human Development, 1968, 11, 287-295.
. * A

» Eighty subjects within four age groups(gmean age 7.1; 9.2, 11.2 and 18.8,.

- Years) viewed two seguences of pictures depicting progressive changes of posi-

tion and size of two figures of differing colors.' After viewing, the subjects
orally described whab-they had seen. Older subjects have significantly more
subordinate descr1ptlons than younger children. , Across age groups, signifi- : .
cantly more subordinate descrlptlons were offered for the concrete 'sequence
(stick-figures) than for the geometric sequence. This dlﬁference decreased
w1th an increase in age. Although the descriptions of the\%lder subjects dif-
N fered s1gn1f1cantly from these of the younger subjects on the geometrlc se-
quence, this dlfference was not apparent on’. the concrete sequence. ) -
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Schnall,’M. " Global errors in children's xeproductions of progressively
changing pictures. The American Journal of Psychology, 1967, 80, 213~
. 220. ' ) - - C i
The design of this study allowed ifivestigation of children's interpre-
tatlon of progres51vely changing pictures involving two objects, which were i
either the same or differing, with or without a stable backgrpundafeature. *
The sequences were composed of five pictures depicting twa. objects undergoing )
a gradual change and then one of the objects remained stationary while the o
other,object returned to its original state., Thirty-two subjects’ from each of
four grade levels (second, third, fifth, and sixth grades)'v1ewed a seguence.

? Y

. and then drew pictures ‘to show what they had seen. ' The supjerts were also



)

asked to orally-describe the sequence.
v r.d . . .
. 9 " Analysis revealed that common errors involved a complete Q¥ paréial re- . .
turn of both objects to the original state or depicting one object in the o
. "changed state" in all drawings. . These errors were significantly correlated '
es With verbal descriptions involving active verbs and with sequences involving S
objects of differing colors. The presence of. an anchoring background for the .
stationary“object did not correlate significantly with any type of ‘error. No
significant;differéﬁcé between age groups was noted. ) .

A e @, .
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\fqhnalL, M. & Kemper, T. Modes of organig}ng progressively changing stimu-",
.~ lation: A developmental study. : The American Journal of Psychology,

'

1968, 81, 375-383.
¢ ) ~. . ’ . N
v . This’ study investigated the effect of a three-picture or a five-picture
series (depicting displacément of a figure along a line of constant length) .
on children's verbal description and drawings of the series after its removal.
’subjects were 144 first, third, and fifth graders. Half of the ‘children .viewed .

a three-picture series-while the remaining subjects viewed a five-picture series. /

. The design allowed for investigation of the effect of figure type (circle or T ot

gtick-figure) and direction of the displacement:{up or down). . . /

/. No significant difference in descriptions was notéd due to the direction

- of thg displacement. Significantly more subordinate descriptions were offered [ -
' withiﬂ ‘the. three-picture series. for stick-figures than for the circle; no sig- , ¢
nificant difference was noted betweeg the descriptions for the first five-pic- 3
ture series. Subordinate descriptions were significantly correlated to the '
five-picture series across all grade levels. Redundant drawings -(producing six /
or more drawings to depict the change) significantly decreased with age, but ! .

* signj ficantly more redundant drawings were produced by subjects who had seen the |, , '
five-picture series than by subjects who had seen the~three-picturé series. A /
correlation between the number of drawings offered and the verbal descriptions ‘f

was noted. - 8 » . . -
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. Schweitzer, T.M. & Schnall, M. Sequence effects in the.abstraction of the
. concept of progressive change. Human Development, 1970, 13, 201-212. .

Four sequences, each consisting of nine pictures,;we;emdeveloped.ﬂkOne-

sequencer depicted a stick-figure undergoing a location change from lefgﬁto

right toward a stationary objecE. The fourth sequence depicted a geometric

' #hape changing in Both form and location, Subjects were 125 children from 6
_to 9 years of age. ~ 7 L :

.
—

Analysis of the descriptions revealed that sigﬂffzcantiyomore subordinate
, describtions were given by subjecxsﬂwhoAviewed_tha"stiﬂkzfiguxeuieQQQQCé dur-
_ing-one of“the three presentations. This concrete sequence_seemed to serve as
"a transitional step to the geometric sequences, particularly for the younger
subjects. S ' _ ) _ o . :
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III. Gharacteristics of Pictures
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Before a child can attach a mathematical interpretation to a picture or
sequence, it is necessary that the child be able to recognize what actions are

occurrlng in the scene which is belng presented by the plcture(s) This means
“that the child must be able to recognize and interpret, artistic cues within
the picture. « —

Gibson's theory af pictorial perception (1971) defines a picture as "a .
display of optical information" (p. 83) and classifies it as a surrogate,
since it is produced by one person in order to relate an object, place, or
event not present to another individual whose perceptlons are, in turn, aroused
by the picture. 6 As surrogates produced by people, plctures involve-a distor-
tion of the objects or events they represzgt since tHey portray the artist's
conceptidn or perception. This distortiohn may be intensified 1f.the viewer
is not able to perceive, the picture_as intended by the artist. 1In a recent
-survey of pietorial reseaxch, Hanes (1975) stated that perception may be ‘af-

" fected "not only by the variables inhexent in ‘the: stimulus array, but also by
those attributes of the learner involved in the ‘perceptual process" (p. 12).

= Pictorial materials may vary along many dimensions. Fidelity is the de-
grek to which a picture provides a viewer with "sensory inpﬁt"-similar to that
which he would have if he were viewing the scene represented by the picture _
(Travers & Rlvarado, 1970). Fidelity is. one dimehsion by which pictures may
vary. Another dimension is the presence or absence;of settings in which the
central objects are presented. The .amount of detail (color, line drawing,
shading, photographs’, etc.) and the influence of three-dlmen51onal cues are
othe?gdlmen51ons. The extent to which a picture is stylized or .realistic is
yet another dimension. Stylized representations are characterized by use of
adopted convention codes to portray, features whlch, as judged by the code,
represent the real world gven though they deviate from the real optlcal éode.
Cartoons are stylized pictures, as _are many 1llustratlons in e‘ementary school
textbooks (Travers" 1969r. . S

>

>

While cartoons typically rely on a stylistic;fepresentation of the fact,
textbook illustrations_commonly use stylized conventions to suggest movement.
In order to derive the info ation intended by the illustrator, a student must
convert the still picture in a textbook into a dynamic scene. The static pic-
ture must be viewed as an instance that has emerged from previdus events and
»~as an instance wh1ch is leading up to and causing new events. Three conven-
tlons typlcally employed to imply motion in static pictures .are to depict a
mov1ngﬂobject as blurred, to represent the moving-object in a state of non-
equilibrium, or to draw vibration or wake lines behlnd the moving object »
(Travers, 1969; Travers & Alvarado, 1970). , 4

A

4 , < K

Friedman and Stevenson (1975) investigated developmeﬁtal changes in the
understanding of implied motion. Each of their subjects viewed 45 line draw-
ings of stick- -figures and classified them as "still" or "moving." The line
drawings depJ.ctecf!,mov1ng !1gﬁ"'és by the blurring or vibxation convention (car-
toon, cues), by showing parts of the body (usually. the limbs) in varying posi-
tions (postural cues), or by showing parts of the body in multiple positions.

: 1 .
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Some of the figures which depicted a position other than that defined as still
‘were in the state of equlllbrlum. This may have been a confounding factor
within the study. Analysis indicated that reliance on cartoon cues increased
with -age while reliance on postural cues decreaSed with age. *
4f. . . _ . . _ . i
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Fridédman, S.L. & Stevenson, M.B. Developmehtal changes in the understanding <

of implied motlon in two-dimensional pictures. Child Develogmentﬁ§§975,
' 46, 773-778. i TS

\ .
A human flgure test presenting 45 stick- figures was admlnlstered to each
of 102 subjects (préschoolers, first graders,’ 51xth graders, and cellege stu-
" dents). The test presented 13 still figures, 9 flgures utlllZlng cartoon cues,
20 figures utiliaing postural cues, and 3 figurgs utilizing.multiple cues.'
Ahelvsislof variance indicdated a significant effect due to type of pic- o
ture with significant interactions of age and picture type as well as age and
sex. Regression analysis indicated that, as age increased, the percentage of
pictures involving cartoon and multiple cues which were interpreted as mov1ng
- Bncreased while the percentage of postural pictures interpreted as' as moving.
decrease. Preschool and first grade children saw significantly more postural
. pictures as mov1ng, but interpzeted no mQre movement. in pictures utilizing '

cartoon cues than within the still. pictures. -~
¥ . S . " ‘
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Gibson, J.J. The information available in pictures. ViegEoints, 1971, EZ,
73-95. - . -
kel
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r( In this article Gibson presents his theoretic definition of a picture as

it/applies to paintings or photographs (a point-to-point correspondence of
») brightness or color), but indicated that the definition does not apply to ei-
ther line drawings or caricatures. He states that a picture is neither the:

source ‘of dlfferlng light rays nor a layout of artlstlc symbols but rather

¢« "a display of optical information" (p. 83). He also reviews the plcxure-ger-
ception theories of Kepes and @bodman. Gibson suggests that qurreht evidence
indicatés that children do not nptice ‘the "aspects of an object or the .per-
.spgctive of the environment" -rather they notice the "set of invariant digtinc-
tive features of objects and the rigid layout of env1ronmentgl surfaces" (p. 86).

{ 5 . -

O A -“—\\
Hanes, M.L. 'The research on how children®learn from oictures. Vieypoinfs,
. 1973, 49, 11-20. . ' - ’ .

o In thi§ review of research on learning from pictures, Hanes notes the
diversity wiithin psychological studies involving perceptual learning and the
small number of studles 1nvest;gat1ng children's learning form pictures w1th1n
an educatioral Settlng. He notes that both applled and’ theoretical researchers )

are aware_ofrthe "active role of the percelver {p. 12) in percegplon and states,
% R . . , [} o » ’ \
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that the attributes of pictorial stimuli are 1nfluent1al on learing, within

. each developmental stage. - > .
- , N N | -
-4 . . N ’ AY 4.
: Travers, R.M.W. A study of the adGantages and dlsadvantages ‘of using
. ‘. ,51mpllf1ed visual presentations in instructional materials. Final
S Report. USOE Grant No. OEG-1-7-070144-5235, June, 1969 (ERIC

ﬁ{ « Document Reproduction Service No. ED 031 951) : . oo
\\r : N ’ -

ravers reports on three studles he conducted concerning the effect of '

“;- detail on the recognition of pictured items, the use of realistic or abstract
illustrations to teach the concept of "half", and age differences in picture
;’ perggptlon. Hi's rEVlew of previous research summarized'Gibson's theory of & '
picture perceptlon, as well as dlscussed the artistic dimensions by which p;c—
- tures may vary. J '

) 3 “ N . 3 1
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Travers, R.M.W., & Alvarado, V. The design of 'pictures for teaching 'child-
BN ! . ren in elementary .school. AV Communication Rexiew, 1970, 18, 47-64

. Notlng that children percelve pictures dlfferently from acdults and typi- ) :
¢ally obtain less information from pictures than jadults, the authors review

reseaxch studies concerning chlldren s gradual ability to handle complex stim-

uli within a picture, 1nterpret1ng "the pictlre as g’ whole Studies investi-

gating children's. aolllty to perceive motlon and the rnfluence of detall are

also rev1ewed ﬂ ' ? -
' - . o ¥ .

& | . [

Iy. Childreﬁ's Perceptidhs of Pictures ‘ - .

. . |
When confronéed by a picture, what does. a chlld ﬂbtlce° Which features |
aré singled out. as figures and which features ‘are absorbed by the' background
 fieldz Interpretﬂng data collected by Ames’ and her associates (1953) as to
how 50 children fnom ages 2 through 10 responded to ‘the Rorschach test,
) Travers (l969)-noted that the first "genu1ne percepts” based on the blot in~
volved details and, as. the children grew older, .they began to ‘correctly per-
,, ceive the blot as a whole. This interpretation of Ames' study by Travers is
consistent with findings of the many -studies of figurative perceptlon con- o
ducted by Elklﬂd (1969) As summarized by E}klnd

~
-

Wltholncrea51ng age, the chllﬁ is better able to reverse figure and
ground, to integrate parts and whole, and to scan conflguratlons in
more systematic, complex and novel ways. In short, our data suggest
that the course of percepgual growth is marked by an increased ten-

r=

dency 'to act upon any onflguratlon SO as to perceive all of

its many and varied facets -(p. 24). . s . . *
. t . . - « ——
‘ : Although the studies by Elkind-and Ames 1nd1cate that chlldren are able
. . to perceive wholes by the mld—elementary grades, there 15!9 dangerglp generali-
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zing their results from artificial experimental materials to visual.,stimuli

used in the classroom. Observational studies using typical 1llustratlons'
suitable for children have noted three levels of sequential growth in children’'s
ability to:interpret pictures--namely, enumeration, descrl tion, and interpyge-
tation. The level of 1nterpretatlon is dependent upon the ability,. experience
‘and maturity of the chlld, as well as h1s age (Amen, 1941; Carpenter, 1964; .
Gray & Klaus, 1965) . >

.
-

Miller (1938b). conducted an 1nvestLgatlon to determine wh?t thlrd grade
children spontaneously saw in pictures. One-hundred children were 1nd1v1dually
shown six tgxtbook pictures suitable for their grade level and asked to identi-

£y items ad Wwell as the relatlonshlps or theme deplcted by each picture. Based

on the low level of identification ‘and 1nterpreéatlon revealed in this study,
Miller suggested that if pictures were to be of value in a learning experience,
teachers would have to direct their students"attentlon to the important items

in the picture and to develop the interpretation of these items.
- - . ~

-

»

Using unambiguous representation of real situations, Travers. (19697,afso
anestlgated the development of children's pictorial perceptlon. Sixty sub-~-
jects rédnging from nursery shcvol children through sixth graders, viewgd six
photographs through a tachistoseope. Each photograph was exposed ten times,
each time for a quarter of.a second, and after each presentation, the subject

‘was asked to tell what he had seen. Travers assumed that thls,technlque of .

momentarily exposing ‘the entire olcture over a period of time WOuld provide an
indication of how the child assimilated the information w1thtn the picture.
The results indicated a 51gn1frcant increase in the number of identifications
as age increased. To some extent, the presence of color. influenced the number

"of correct recognltlo1p of motion and theme. More striking was the fact ,that

the younger children (N-K) tended to become preoccupied with a spec1f1c detail® *
and repeat that identification over and over, ignoring the remaining aspects

of the picture. Motion was rarely perceived by. the*younger children in compari-
son to their robject 1dent1f1catlons however, thehir limited perceptron of the .
entire picture would lower the probability of ir noting dynamic relationshtps
within the photograph. W = . ’

N =

- - ~— .
{ In a follow—up Study, Vallarn Qlé??) investigated whetheY the indicated
superiority of color pictures over black dnd white pictures for communicatfing
themes and motion was ‘due to the simple presence of color or to the increased
realism which natural color pictures convey. He presented sixth graders-with
24 slides, half of the slides pjictured static events while «the remaining slides
depicted dynamic events involving motion. The slides were in either realistic
color, contrlved color, or black and white. Analysis indicated that not only
color, but also the dedree to which the color represehted reality led to an °

1ncreased percgption of motion. . . .

1]

&

These studies suggest that prlmary and prescnool cnlldren have dlfflculty
relatlng the characterlst%cs of .pictures in terms of theme and motion, thus
11m1t1ng their ablllty to perceive the dynamlc nature of pictures.
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Amen, ‘W. Individual differences in abﬁe%ceptive.:eaction: A study of

the response af preschool children to.
Monographs, 1941, 23, 319-385. ) \
¢ ! -
' This art1cle is a report of a study which analyzed the responses Of 77
preschool children (2-, 3-, and ‘4-year olds) to a series of 15 pictures, pre~
sented during two viewing sessions. The pictures presented a minimum of"de-
tail, but depicted characters and scenes which the subjects could 1dent1fy
w1th‘themse&ves (e.g., a birthday patty, two children with a dog). YFive of
the 15 pictures, had movable parts and*the chlldren were asked to identify the
théme of the picture or the movable charactegs which could go ‘with the theme
of the picture and to- then 'make a new picture by moving the characters or
items. .For each of the" ten stat1c plctures, the children were asked to tell
a story about the plcture. N - . .
v | . . <
Analy51s of responses revealed three levels “naming or ldentlflcatlon
‘of object (enumeration); description in terms of dvert act1v1ty (descrlptlon),
and, 'inference of emotisnal status (1nterpretatlon) As age increased, so did -
the tendency to note activity and to interpret the, events.depicted. Also re-
sponses indicated a developmental trehd in part-whole perception from emphasis
upon details or parts?%f the picture (frequently 1n51gn1f1cant) to recognition
‘cf” the whole event deplcted in the picture, rich in details. * Chlldren of all
age groups were suSceptlble to m1s1nterpretat10n of a picture due to "emphasis
or 1nterest upon a detail "which has not been actcurately related to a whole of
which it is a part" (p. 348). :

pictures.. Genetic Rsychology

Ames, L.B., Learned, J., Metraux, T., and Wheeler, R. Development of per-
ception in the young child as observed in responses to Rorshach test
blots. Journal of Genetic Psychology, 1953, 82, 183-204,, =

-
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This study traced the development of ‘perception in 50 upper middle class
children in” response to Rorschach test blots. The children were cbserved at
six-month intervals from age 2 through 6, and then yearly through age 10.
Younger children (aged 2-3 years) tended to respond in slngle-word answers
conveying the general idea which the blot suggested to them rather than de-
scribing or identifiying with reference to details within the blot. At about.
4 years. of age, the responses indicated perception based upon the details
within the blot. Responses at this age included naming of individual parts.
of the blot which may or may not be ever.related as a wholg by the subject to.
describe the entire blot. By age 6, the children were'beginning tio- describe
wholes based upoh a combination of details perceived in the blot éhd> for the
first time, were noting movement in their int®rpretations. , By age 9, the )
children's repsonses bedgan to indicate a Shift toward adult perception noting

_ movement, color and shading as well as form. A

§
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‘Carpenter, H.M. Stucdy .skills: Developlnc plcture—réadlng Shllls - " Thé
Igstructor, 1354 14, 37-Q§ 130. . v

o, . - P

. S .
, The ablllty to scan plctures is not equlvalent to the ablllty to wead pic~*
p . tures and children must be taught to dérlve meaning from plCt&&eS. Based dpon °
this premise, the ‘author outlines’ the levels of p1cture interpretation develop— .
ment and suggests procedures which an elementary’ school teacher may use to as-. N '
sist students+in plcture reading. ) )

N
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The three developmental levels’are enumeration {merely listing the ob-
jects in a plcture), descriptién (describing the quality or action deplcted in ° g
a picture) and, interpretation (perceiving relationships and making inference$§).
However, the author caufions teachers that development through these levels is | ..
determined not' only by age, but also by ability, experlence and maturatlon.. )
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Elkind, D. Developmental stud\es of flguratlve perception. In L.P. L1p51t‘ -
A~ and H.W..Reese (Eds,) Advances in Child: Development and Behavior.

New York:" Academic Press,'l9é9 PP, 1-28. - ;- ,

In thls paper, E lklnd considers the meanlng of f1gurat1ve perceptlon, sum-
marizes .a theoretical basis for research into flguratlve perception as S offered .
by Plaget, and reviews some of the regearch studies conducted by he and his col- :
ledgues on the developnrent of figurative perceptlon.
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N dray, S.W., and Klaus, R.A. An experlmental preschool program for cultur-
ally deprived children. child Development. 1965, 36, 887-8%98. - - .o .,
.« , i . - I '06 . ‘.
" . This article is an interim report of a four-year 1ntergentlon project for T
O culturally deprived children which. attempted to ‘provide an env1ronmen} of poten- £
A - tlal learnxng experiences faor 44 experlmental subjects through three 10~-week

summer sessions and weekly home visits throughout the year. The project‘focus- -
ed on .developing attitudes conducive to Iater school achievement as well as, . :
.. stimulating language -development, encouraging orderlng #nd cla551f1catlon of . o

objects, and aldlng in th& development and understandlng of the meaning of » s

) symbols as well as’ the discrimination of forms and colors. Picture books were RN
a major stimulus as the children were read to, encouraged to look at the pic= :~¥:I
tures during_ the readlng se931on, ar later-asked to discuss the story. 6‘?— o 2 .

£y

ing the first year's summer session) he children were not able 'to assess the'
meaning of a picture as adequately as middle-¢lass children' of thé same age:

However, tests of intelligence and language prior td\school.entrance'éﬁhird o
year of the program) indicated significant gdins within the experimental groupd

and a reading readiness level comparable to that of typlcal enteping first oA
graders. . ? . ] C K
- e . Lk
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' (Hagen, MJ Pickure perception Toward a theoretlcal model. Ps cholo‘icai ’{
A >4 d

”

I Bulletin, 1974% 81, 471-497. . - ‘..

- . . . S

-7 Hagen describes J.J. Gibson's theory of picture perceptlon and butllnes
" the need for ‘fur research to systematically 1nvest1gate, with n Glbson s
model the stxuctural makeup pf pictures and their e{wect on peroeptlon The'

ba51c elements 'of pictures. aye described and studies concerning- plctured itEm

.recognition or.identjfication and pictorial depth perception (partlcularly j
the use of Hudson s pictorial depth perception test) are reviewed.  Hagen llst§
five tasks or skills necessary for successful perc;pilon of plctures.l .

- A ;5 . Lo
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Miller, W.A. What children see in pzctures. Elementary Sghool Journal, -
1938b, 39 280-288. . ;* ‘ -
2 N : - -

One hundred third grade children viewed six pxctures chosed from books
suitable for third grade use. Thé children were asked to tell the experlmenter
"all the things you see in it (the picture}, what you think when yQu are look=-
ing at it, and what you think is happening in the picture" (p. 282). No tlme

limit was imposed. The mean identification level per child was one-third of .

the potential nuﬁgers of items within each picture; however, only 19.5% of the
potential identifications, including relationships between the characters in
the picture, were noted by the children. Only in cne plcture dzd more “than
‘half of the subjects correctly identify the theme Jf the lllustratlon. The ~
chlldfen tendeéd to view the items w1th1n the picture Ain 1soiatlon, rather than -
as parts of a unified whole. Age and sex were not factors. Children ‘of*above-

average intelligence identified more items than children of below-average 1ntel-

, ligence. . . . é
s ' . ° v

i Y ) . I
Travers, R.W. A study ‘of the advantages and dlsadvantages of u51nq*s1mp11-
€ied visual presentations in instructional materials, Final Report. .
USOE ‘Grant No. OEG-1-7070144-5235, 1969. (ERIC Document Reproduction’
Service No. ED 031‘951Y; <. P A
~ v, ’ s
'Travers Yeports’on three studies he conductedd—namely, the effect of de~
tail on the recognition of pictured items; the use of reallstlc or abstract
illustrations to teach the concept of "half"; and agé@ “differences in plcture
perception. ) - . ., ; -

¥

-

In the first study, 49 subjects (elementary school apd colle ge students)
viewed 12 pictures of common objects (e.g., bed, airplaney shoe) at thrge dlf-
ferent levels of detail through a tach¥&§toscope for &-second intervals. The
subjects were asked to identify the pictured item after each presentatlon.,i
Results indicated that increasing detail led td a sxgnlflcantly higher recog-
nition level. Increa51ng detail within the outline seémed to assist recoghi~’
tion at the same level as shading (depth cues). No evidence was found to Sug-
gest that yo@ng‘chlldren were more dependent on outline cues than were adults. ¢

“,
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In the second study, 100 numsery school children were taught the meanlng
of "haXf" using either pictures ,of fruit or baked goods,(reallstlc) or pictures
,of geometric shapes (abstract). | The criterion tést reqﬁlred the students to
identify which of 20 pictures (lO stract,/ 10 realistic) depicted ome~half.
All of _the subjects performed betfer on thé test items featuring realistic pic-
tures. Travers hypothe51zed that -the realistic traininG materials developed ’
skills which were not ea51ly transfered to ahstract materialsy-whereas the ab<
Stract’materlals provided -skills which were transferred to: the realistic .. -

AN . . -

In the third study, 60 subjects (nursery school chlldren,vklndergarteners,
first, third and s1xth grade?s) viewed six photographs of common, but £ :
comple§ scenes. Each photograph was exposed through a tachistoscope fGrZa
quarter Qf a second, angd then ‘the subject was asked to tell whati he had en.
Th'is procedure was repeated ten.times for each photograph Thezproportlon of
errors tended to be larger for black and white pictures. than £ colored pic-
tures, partlcularly in identification of themes or motion. Younger children
tended to repeat the same response over®apd over while der children expanded
their-perception with each presentatlon of\ the photogfaph. Motion was rarely .
perceived by the younger children in comparlson to their object 1dent1f1catlons.
u? ;‘,« . . ' x - y»ﬁ—‘o

( o -

vollan, C.J. fects of black and white, authentic and contrivéd color on
ch’ldrggf§§perceotlons of dynamlc picture content; Paper*presentedc
. at %héEannual meeting of the Association for Educational Communication
and ‘Technology, Minneapolis; Minnesota, April 16-22, 1972. (ERIC o
o Docunent Reproductlén Service No._ED 062 822) .- . .

-

This study 1nvest1gated whether the suspected superiority-®f color pic-
s over black and white plctures for communfcating.dynamic picture content
to the,realism of authenth color or simply, to the presenge “of color.
ixth graders v1ewed 24 slides dep1ct1ng ¥2 static and 12 dynamic
events. Eight of the slides were in black and white’, eight were developed
using an authentic colot process, and eight "of the slides depicted contrlved
colors. The pictures were balanced with respect to the development process.‘
The subject$. viewed each slide five.seconds and then, durlng a 90 second in-

, terval, wrote down what they had seen before viewing the next sllde<~_

. -
- vy (]

P Analy51s of. variange indicated that the dynamic nature of the pictures
were noted within authentlc color slides sxgnlflcantly more often than within ---

" . -

'black and white slides whlch in turn, zleided significantly ‘more dynamic de-
'scrlptlons ‘than the contrlved color slides. The authors cautioned readers fiot
to*generallze their results to prlnted plctures. .

1 ~ - . £
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. I *V.- Children's Picturé Prefexences T -

- " _ «* ’.° v A ~ -
. The typlcal prooedure for 1nvest1gat1ng children's plctur preéerences

varies from digplaying a series of 1llustratlons and asking thé children to
.rank or rate the plctures to a comparlson by pairs teohnlqueq.whereby the Chlld;

4

K




_— refhi choose the preferred picture form pairs of pictures eventually forming a
. ranking,of all available plctures. Studiés on children's p1cture perference

‘ ‘have noted that the children prefer pictures deplctlngnactlon (Hildreth, 1936;.
Whipple, 1953) and involving people, 'places, or incidents with which they are

" familiar (Waymack & Hendrickson, 19325 Williams,'1924). '

. Other‘picture.preference studies indicated that children prefer calor
. over black and white p1ctures (Bamberger, 1922; Bloomer, 1970; Freeman &

o Freeman, 1933 Hildreth, 1936; Melllngerl 1932 Rudisill, 1952) and saturated
color over- llg@t tints (BamBerger, 1922; Glegg, 1968; Freeman & Freeman, 1933).
Pictures.using .many colors are preferred over pictures with fewer colors

. S-(Amsdens, 1960). However, color is more ;ppeailng if it is realistic (Rudisill, ™

- 1952; Stwig, 1974; Whipple, 1953), even to the extent that ch11dren~preferred

: " uncolored realistic illustrations over unrealistic colored illustrations .
(Rudisill, 1952). This‘preference for realistic,over stylistic or impression=
Jstic pictures has also been noted by other'reseé{chers (Cleggy 1968; Hildreth,
1936; Mellinger, 1932). .. ) ’ h
French (1952) noted that 6 and 7 year old chilgren typically drew pictures
which were classified by even, unaccented, uribroken outlines with localized
' . color without vatiations in shadlng, within the outlines of flat, two-dimens-
ional, familiar objects. The complex1ty of children's drawings generally in-
creased with age until, at about 1l years of age, children drew pictures with

-

’ 'sketchy, irregular outlihes of variedsemphasis with shaded color, ;utilizing
- conventions of size and overlaps with attempts at linear perspective to pcr- 3
. " tray three dimensions. Classifying these types of drawings as simple or com- -
’ - plex, French composed 13 pairs of illustrations, with each pair portraying the
o *same scene in a simple®and in a complex manner. ;ahen asked to choose the pre-

ferred picture from each pair, younger school children preferred‘the simpler
pictures while ¢lder children. preferred the complex p1ctures. A reversal in
prefexéhce ‘from simple to.complex 1llustratlons occurred in the fourth grade."
 Stewig (1974) also found that young children preferred p1ctures with fewer

) . details. - ////{ -
’ lated to rhelr

. The*preference for complexity in older children may be re
increased capacity to deal with percéptual complex1ty. Travers and Alvarado
: (1970) hypothe51zed that “a child prefers the most complex presentations that’

. ﬁ? he is..able, to organlze perceptually (p 59). Thls statement must be inter-
preted carefully, however, “for Travers (1969) also foéund that when.highly - fami-
llarwgbjects weére involved, second giaders displayed an:ablllty to reecognize

—— — pictorial stimuli at a level comparable to that of adults. . The familiarity of:
the deplcteglltems or scenes, as wel%iéi the artistic features employed, affect
~ the perceptdal complex1ty of a pictures - v,
. - —~ ‘ v
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Amsded; R.BYT §éﬁildreﬁ's preferences in picture story book variables.
. ' Journaliof Educational Research, 1960, 53, 309-312. . “- . .
ke N v T ) . : . -

' Sixty children from 3 to 5,years, of age vié&ed two sets of ten illustra-
tions. The illustratibns within,a set varied with respect to colot (black

[y
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.objects) over realistic pictures. Black and white photographs were pref€rred
4

N ' ‘%i - - ,"
Y - “

B -
and white‘br color(s]), intensity of the color. (light or saturated shades),
and sﬁyle of drawing (fanc1zv1 or realistic). The children saw pairs of iii‘
lustrations. and selected thg picture they preferred from edch pair. Results
indicated that.the children's preference did hot differ j%@ni@icantly ‘be tween

the two sets. The children preferred darker shades of color, more ‘colors over (
fewer colors within a picture, and fanciful pictures (depicting Ppersonified

over black and white drawings. .

' , . = j!.’ ..
.S N N N " . . , “‘
Bamﬁérgerf F.E.  The effect of the physical make-up of a book upon child- T -
° ren's selection. John Hopkins University Studies "in Edu¢ation, No. 4
Baltimoref\Maryland John Hopkins Press, 192Z. - =

First, second, and third gra&ers were told a story up o ‘a certain p01nt,
then the children were allowed to examine five editions of books containing
the rest of the story.  The various editiohs differed in terms of illustrations.
The 1nvest1gator assumed that preference for an edition 1nd1cated illustrative
preferences. The books were Cinderella, Sfeeplng Beauty, Peter Rabbit, Little
Black Sambo, and The Night Before Christmas. Analysis-indicated ;hat the child-

ren préferred color pictures overy black and white- and’preferred saturated color.

. Pictures containing large central groups'were favored as were pictures emproy—-

. R

ing story-telling qualities and humdr. No - gignificant difference in preferngL_———’
due to sex was noted. , .
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Bloomer,, R H., Children's prefErence and responses as related to styles
and.themes of illustratiens. The Elementary School Journal, 1960,
60, 834-360. ) g e .~

9
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¥ This study 1nvesE1gated chlldren s responses- to three themes and three
styleg of illustration. The themes were (a) positive witheaction in progress,
(b) negative with action in progress, and (c) pgsitive without any action. The’
three styles were line drawing, shaded line draw1ng and color line drawing.
Fourth, fifth,.and sixtéh-graders (336" subjects) v1ewed8three pictures repre-
senting each style and theme.. The design balanced the distribution of theme
and style. Subjects ‘were asked to indicate shich of the pictures they liked <
best' and which of the pictures they l;ked Teast. Then‘eath student was asked
to write a storycfo tell ' what was happening in one of the plctures. . -

-

Analys1s 1nd1cated that the children preferred the color illustrations
and .disliked the p1ctures depicting a negativesscene. Significantly more <child-
ren chose to write a story aoout line drawings than about the shaded or color
1llqstratlons, s1gn1f1cantly more Lchildren wrote stories about the picture de-
picting a negative event than aboﬁt the plctures depicting positive events. The
quality of the® story content was ‘affected more by the picture style than by the’

- -

-t

thefme -as stories prompted by,the lin€ drawings were more realistic and had an o

: _ organized ebeg;l.nnlng and ends, < ~ . : - i

-




o

Pl

Clegg, L.B. An analysis of the picturé illustratien préferenceJ of prie-

»

mary grade children (Doctoral dissertation, Texas Technological 3
College, 1968). Dissertation Abstracts, 1968, 295 1672A, (Universi-
p ty Microfilms Nb. 68-17, 544) s . ,
. - ' o ."

o

-Forty-four, matgged pictures were developed to test children®§ preference
with réspect to intensity of color, artistic style, and characters. The sub-
jects were 450 first, second, and third graders from varled soc1oeconom1c back-
grounds.- Resulgs indicated that the children preferred saturated color over
light tints, realistic portrayal of anlmals over a stylized portrayal of ani-

“mals, and portrayal of imaginarxy anlmaIs*dVer realistic portrayal of animals.

White and Chicaho children preferred 1llustratlons depicting white children
over illustrations depicting black "children 6r a mixture of children. Ease
in ability to select preferred illustrations increased with age. Children
often selected an illustration accordlng to ‘the sex depicted within the pic~

ture. ) . : i}
- N . \\ .
. . . AR
. K . . 4 . n)
Freeman, G.L. & Freeman, R.S. The child and his picture book. Chicago:
Northwestern University Press, 1933. . .

[ - -
- ° .

o

Sixty nursery school children viewed pairs of pictures depigcting gn ani-

_mal and a child (similar subject matter) in differing styles. The picture

styles yere photograph, black and white drawing, naturally colored”drawing,
and decorativé abstract drawing: Upon’presentation of each pair, the childre
were asked to select the illustration they preferred. Each plcture was cor
pared twice with every other plcture Analysis jndicated that these subjects

. preferred color pictures®over blick and wihrite pictures; they also preferred

a

saturated color. The investigators noted‘that;the children preferred pittures
with definite outlines, pictures with some detail, and pictures with a border.
- . * “ " /

b A
~

Frenéh, J.E. cChildren's prefere;zgs for pictures of. varied complex1tyéof

pictorial pattern. Elementary School Jourﬁgi 1952, 33 90~95;
™~

Y

Ehirteed pairs of illhstrations were developed depicting the same scene
in a simple and a complex manner. Subjects of the study were 88 elementary

. school, teachers and 696 elementary school children froh klndergarten threugh

fifth grade., The subjects weré shown each pair agg asked to choose the illus-

h

tration they preferred. - . § s -

o ]

. The teachers preferred the tomplex plctures as, for any pa1r, at least
78%. of the teachers selected the complex illustration® and 62.5% of the teach-
ers, always Selected. the complex illustration. 93% of the teachers §elected
the more complex plctures ‘From a sample cons1st1ng of 142 first graders"v
51mple illustyations were selected from any. palr by at least 74% of *the childs
ren. Over 30% of the first graders always selecteg the, 51mnle 1llustratlon,.
98% of the first graders selected more 51mp1k 1llusfrat15nsT Within the sam-
ple of elementary sdhool“ﬁblldren (554 subjectstln grad“?’K-S), fqu; and sec-_
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ond graders preferred the simpler pictures (81% of the flrst graders; 84% of
the second graders), while the fourth and fifth grader3 preferred the complex )
pictures. ThlS reversal in preference occurred at the fourth grade. :

- “
) Ny

\ * N ’ . ‘ A Y
) .§ < ~ . . g
Hildreth, G.H. Color and picture choices of young children. Journal of T
Geneticgg_chology,«lgzs 49, 427-435.- 77 - . - o
2 T eE o

Sixteen color“plctures wer divided 1nto collections, each consisting of,
four pictures: CHildren from 3 to 6 years of age (138 subjects) viewed the
collections and selected the picture they preferred. Then each subject was
shown .the four pictures he had—selected~ané-was~askeé-tovagaLn_select—%%ﬁr;nxr‘“”""
ferxed plcture Analysis 1nd1cated that the children chose realistic over im- '
oresslonlstlc pictures and preferred pictures portraylng actlons and chtures

deolctlng animals. - R . " e .
#5 . . : . ] . .
The subjects again viewed the drawing reproduced in either color, black -
and white, outline, or.silhouette form. The color pictures were preferred by
the ,children. .o A, b (' : s ..
dg .y . . o .
) o. ) [N . . ' )
i ' ‘ ¢ N ~ . - , -

"y N e .

_“Mellinqo;i;E;E;_“thldrenisL1a&erests in pictures. Teachers College-Contri- ‘
—bution to Education, No. 516. New York: Teachers College Press, 1932.

et

- Using a' comparison by palrs technique, Mellinger presented 821 childrenr
in first, third, 4nd fifth grade. pictures balanced w1th respect to subject

‘matter, .pictutre style, and artistic meditm. The plctures depictéd three sub-

ol

jects: an elepha}t a pine tree, and a girl. Each.was presented using a black
and white, uging a two-color or using a three- color ‘production process. All .
of the picttires were presented in a' realistic and in a conventlonallzed\style. -’
Analys1s indicated that colorx, plctﬁres were preferred over black and’ white and ,

‘ that realistic¢ pictures were preferred over the plctures deplctlng a conventlon-
allzed style. . - ' e

- - . >
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" each pair, Each type of 1llustratlon was compared o every other type' of il-

deisill, M. “Children's §references for ‘celor versus other qualities in .
illustrations; Elementary School Journal 1952, .52, 444~-457. - N

4 T .
Flve Eypes of 111ustratlonSAqere selected “(a) black and whlte.photograph,

(b) color photograph, (c) color drawlng realistic in form and color, (4) out~

ne, draw1ng realistic in form but unrealistic with respect to color. The same
subJect mdtter was deplcted in’each of the tj?@s of illustrations. Approxi-
mately 1,260 students from klndergarten through sixth grade were shown pairs
of p;ctures with the pair depicting the same scene in differing types of il}ys-
tratrons, the subjects were asked :to choose the plgture they preferred from* -

1

lustratlon three times ‘over a six day perlod. ) , .
. . . N - M ’ .
. ! - . - ~
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Analysis-indicated that these students preferred the color photograph
over the black and white photograph and realistic color drawings over unreali--

-0 stic'color drawings. The realistic color draw1ngs were preferred over the
outline drawings; however, the black and white photographs (realistic uncoloyed)

- - . were preferred over the- unreallstlc ‘color drawings. . *
ce— ‘ - o R A R J
’ ) ' 1 .. ' ’ - - o -
Stewig, J.W. Children's p1cture ‘preferences. Elenentary_English, 1974, . - —
51, 1012-1013. - r

The picture vayiables of tolor, shape, proportion, detail, and spece were
investigated in-this study with 1,078 school children. The subjects viewed
selected slides and indicated their preferences. " Analys®s of variance revealed
no 51gn1f1cant difference in the chlldren s selection dué to grade level, sex,

, race, or social class; significant interactions were noted. The older subjects
preferred realistic color more than the younger children; significantly more
younger children preferred pictures with fewer details involving few three-
dimensional cues. No' 51gn1f1cant differences with respect to shape or propor-
tion selections was noted between the age groups. Children from an upper class
" background preferred slides with less detail and shallow space significantly
more often than middle’ class children. Whlte suﬁjects preferred pictures Wit

N reallstlc color and flat shapes s1gn1f1cantly fore often than black students.

f———— - ——— = IS ————— —
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B Travers, R.M.W. A study of the advantages and disadvantages of using simp-
lified visual presentations in instructional materials. Final Report. !
USOE Grant No. Oqul-7070l44-5235, 1969. ' (ERIC Docfiment Reproduction

. Service Wo. ED 031 951) - 7

.o ' 3 7
See abstract 1n precedrng section, "Children's Perceptlon of Pictures," ‘
‘ pages 29-30. " .
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Travers, R.le.q & Alvarado, V. The design of pictures for teaching child-
’ .ren in elementary school. AV Communication Review, 1970, 18, 47-64. °

See abstract in preceding section, "Characteristics of Pictures,",page 25.

) Waymack, E.H., & Hendrickson, G. "Children's reactions as a basis for teach-
< . ing picture appreciation. 'ElementarzrSchool.Journal, 1932, 33, 268-276.

’ Fourth flfth and sixth graders were presented selected pictures and told
i to select the plctures they préferred. The subjects were then reguested to
*  write a short essay on’ their selectlon.x Analysss 1nd1cated that the chlldren
selected thei¥ favorites on the basis of color, scenery, and 1nterest in’ the

- subjects involved. _ Pictures which 'the children could relFte in some way with
” . ~ )
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. < thé%;mprevious experiences had considefable appeal.
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Whi le; G. ﬁppraisal of.the interxest appeal f 1llustratlons. The Ele—

mentary School Jeurnal, 1953, 53, 262-269 N T D
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Six T*eadrn,_xextbooksiouhe_ionrth_g:ade_uem_sel&cied_an&_imm_th se

&

.y 4

texts, 465 itYustrations wete chosen which p:esented from one to four colors...
‘From these- plctures, six booklets were made each con51st1ng of the selected
illustrations from one.reader. Subjects (150}’ with” fodrth grade reading apll—f
ity, as measured by the New Stanford Reading Test, were selécted; none of the

Y- subjects had seen the textbooks. The children were each presented a pair of
booklets and told to indicate each picture ‘which they. felt would correspond*
with an interesting story. From his indicated pictures, each subject selected '
three illustrations and read the three stories associated with those selected
illustratjons. This procedure was repeated three times; hence-each child ' !
v13wed each of the 51x textbooks.

L
L

-

Analysis indicated that pictures which depicted a sequence of action were

- oftéﬁ‘selected._ Color was more appealing if it was realistic. Large pictures

were more attract1?e to the students than were small pictures, particularly if

*"  they had a definite center of interest without too many details. Themes deal-
ing with human interest or adventure were preferred over ugeventful themes.

N
- |

4

Williams, F.. An investigation pf children's preferences’ for pictures. The
fElementary School Journal, 1924, 25, 119-126. LN

Fifth, ,sixth and seventh grade students (939 subj§9§§yfﬁis;ted an_art gal-
lery and viewed a Selected colléction of 63 oil paintings, colored.prints, min-
iatures, tintypes, and daguerreotypes. Each of the children selected the pic-
ture they.preferred by a secret ballot. Eleven pictures received 82.6% of the
votes; of the remaining pictures, 28 were each selected by lYess than 15 child-
ren, and 24 were not selected by any child. The children selected pictures ,
.which portrayed familiar places or incidents and, to some extent, had storyﬁ
appeal. Pictures unfamiliar to the subjects but presenting scenes which ‘they
had read or heard about were also popular. Large, easily q;stlngulshed.objects

. in the foreground characterized ‘the three pictures most often selected by the
children. Instruction had little influence on the selection. ~ ,
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. VI, Depth Perception in Static . =

- e

, e - Two-Dimensional Pictures ) B y
In order to 1nd1cate addition or subtraction in dynamic two-dimensional
plctures, it is- necessary to convey motion of one set toward ot away from an-
other set, which may or may not be stationary. In order to do this, many illus-
trators make use of three-dimensional cues to suggest dlstance..‘However,~qot

all three~dimensional cues are readily interpreted by pglmary schgpi children.

-3
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Among-'the several devices commonly used to indicate depth are:. (a) fam~ !
o . . . -~ ;
iliar size, (b) linear perspective, and (c) overlap. The familiar size cue |
indicated distance by drawing the larger of 'two known objects w1th smaller .
dimensions. This convention is often used ig conJunctlon with linear perspec-
tive as the farther object is depicted on a higher level than the closer ob-,

4

-

ject (§cmétimes termed—the “eYevation cu&), "as measured from thé base of the——y——
drawings, and lines known to be parallel within the object or setting are

‘(drawn as converging lines. verlap refers to the convention of superimposing

nearer obJects over “farther flgures, obscurings portions of the flgures which
are at a distance. ’ -0
.o, ) ' a® s a ) -
Much 6f the research concerning depth perception from line drawings has
centered’ around 1nvest1gatlons utilizing Hudson's. p1ctor1al depth perception
test; developed for studies with African subjects. The test consists primari-
ly of 1liné draw1ngs of three figures: a hunter, an antelope, arnd an elephant.
The procedure involves asking the subject to name the depicted figures and to
identify which figures are nearer. Hudsam (1960) .found that-all of the sub-
jects of his study had difficulty perceiving depth from the stlmull, the un-
educated subjects having particular difficulty.. Numerous studies have since
been undertaken using Hudson's téest with dlfferent cultural groups. These
studies 1nd1cated that children of most cultures provide two-~dimensional re-
sponses (e.g., Deregwoski, 1968; Mundy-Castle, 1966; Satterly, 1968). At
least one study using Hudson's test, indicated a possible relationship between .
the level of formal education and pictorial depth .perception (Kilbride; Robbins, '
& Freeman, 1968). - . )

Many researchers have since suggested that Hudson's results may not be .
due to the subJects mlsperceptlons of conventiondl depth cues, but rather to
the nature of the line &drawings employed9 Thelr subsefguent studies involved
variatioms on Hudson's test by rephra51ng the questlons, changing the depicted
animals, and removing motivational influences. Comparison of the subJects
scores on the réyised Forms (Omari & Cook, 1972; Cmari & MacGlnltle, 1974).

.In a series of studies at Iﬁdlana Unlversity, the development of child-
ren's ability to utilize size, overlap, aerial perspectlve, and linear  arrange- |
ment cues had been under investigation. Oh (1969)- showed 20 photographlc . E
prints utilizing one depth cue to preschool and elementary school children, |
asking the subjects to indicate the closestw.object in each’picture. A signi-
ficant effect due to age was noted as understanding of depth ‘cues progressed
from understand;ng of length cues to development of aerial perspective, over=
lap and size cues. In a similar study, Baikie (1970) 1nvest1gated the effect
of 51ngle depth cues and combinations of cues on the perceptlon of depth by 5
and 6 year olds. He noted recognition of length cues occurred 51gn1f1cantly

. more often than recognition of overkap. or size cues _and that comblnatrons of .

»

cues resulted in more three-dimensional responses. Instructi in ugilizing
the depth cutes of size, overlap, and linear arranggment has adso been shown
to Be effective for 5.and 6 year olds when measured 1mmed1ately after instruc-

*« tion' (Dilawar, 1971)

Otheér studies have tended to support the research in I diana in the fol-
lowing sense: Preschool children have difficulty "interpreting depth cues, Jut -

v
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—~Ba1kIe~“B~AT_—$he_§ffects of 51ngle and comblned pictorial cues on the
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increasing age and schoolihg has significant impact; during the'primary grades, ° L2
children begin to perceive depth in static two-dimensional pictures (Brown,
« 1969; Jahoda & McGurk, 1974a, 1974b}. - - .

"(» I e ’ ,' T ' PR

perception of depth by ‘children aged five and six—from two sScio= *‘“—“**\ ‘ S
. economic groups (Doctoral dissertation, Jndiana University, 1970} .
Dissertation Abstracts International, 1971, 52 1911A. (University i
Microfilms No. 71-11,.362) :

—

%

to 6 years were shown the pictures in a random order and asked point to the.=
éeplcted obJect' closest" to them. Anpnalysis of variance Indicated a signifi-

.cant effect due to age, .socioeconomic status, and depth cues. The linear ar- .
rangement cue was recognized significantly moré® than either the size or over-
lap cues. Depth was interpreted.in pictures utilizing a combination of cues
_significantly more than in pictures presenting a single cune with highest re-
cognition.occurring when all three cues were oresent. A significant interac-
tion of socioeconomic status and recognition of cues and of socioeconomic
status, age, and recognition of cues was also noted.’

»
- -

Brown, L.B. The three-dimensional.reconstruction of a two-dimensional Y
displdy. Journal of Genetlc Psychology, 1969, 115, 257- 262

A plastlé farm set was 1n1t1ally ohotographed in three ii%ngements such
that the photdgraph deplcted the actual size of the front objects. Subjects, v

aged from 3 1/2 to 9 years, were shown the photographs ard told to arrange the
items' so that they looked like the photograph. The first photograph had all
items clearly visible; the second photograph utilized some overlap cues; the
third photograph depicted the overlap cue, ellmlnat;ng two of the objects from

" the farm set. . . . )

& ' . -

A general'developmental trend was noted through five stages: (a) correct-
Tly identifying items but random olacement (3 1/2-4 years); (b) arrangement of
items mirroring 'against or .on the photograph (4-5 years) (¢) positioning of a
few items determining arrangement of the items’ nedr the botders (4 1/2-6 years);
(d) good correspondence between items 4nd photographs (6-8 years); and (e) cor-
respondence between items }ndicating éapth verception_ (6-9 years).

~ .

aw>
~

Deregowskl, J.B., Difficulties in puctorlal depth perception in Afrlca.
Brltlsh Journal of Psyghology, 1968 5@ 195-204., -

’ f
A construction test was deviéed which required subjects to build a three-

‘dimensional geometric model using.a two-dimensional pictorial guide. Ninety-
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sik subjects. from the Bantu tribes of Africa were adminis#ered both the con-
struction test\and Hudson's test.. Half of the subjects weré school children
-from 7 to 16 years of age and half of“the subjects were adults (16~-58 years)
- with schooling equivalent’ to that of the children. Results indicated a sig-,
nificant proportion of the subjects who gave two-dimensfonal responses on
Hudson's test could’ bUlld the geometric model. . .

-

! A

« 4 -
&

Dilawar, M.E. The effects of an instructional session on the perception B

' of single, depth cues in two-dimepsional pictorial materials by child-
ren.aged five and six (Doctoral dissertation, Indiana UniverSity, 1970).
.Dissertation Abstracts International, 1971, gl_ 4551-4552 A. (University

Migrofilms No. 71-6, 845)-

4

A collection of transparenc1es was developed for JUse during instruction
of' the interpretation of the single depth cues of Size, overlap, ahd linear
arrangement. Subjects were 112 five and six year olds. Half of the subjects
were randomly ass1gned to a 20 minute instructiqpal period utilizing the trans-
parencies with indiVidual testing immediately after the instruction. Each in-
structional group consisted of five students. The remaining 56 students viewed
the transparencies without instruction. They too were individually tested im-
nediately after viewing the ‘mater¥ials. The test involved identifying the "clos-
est" object from eafh of 15 different pictures. : ,

Analysis of variance procedures indicated a significant effect ‘due to in-.
struction. With respect to age, no Significant differende was noted between °
the 5 year olds who received instruction and the 6 year olds who did not re-~
ceive instruction; améng only the children who did not receive, instruction, -
the 6 year olds utilized depth cues Significantly more than'did the 5 year olds.
Five year olds in the instructional group had & significantly higher perception °
of size and overlap cues than the'S year olds without instruction. For the 6
year olds, instruction resulted in a SlgnlflC&ntL¥\hlgﬁEr perception of the
size cue- . . .

° vy, co

' N
) . o . . : L O
hudson, W, Pictorial depth perceptron in subcultural , groups fh Africa.....

Journal Qf Soc1al Psychology, 1960, 52, 183- 208.. T

A pictorial depth perceptioﬁ test was developed; test materials conSisted
of line drawings with the thkree main chdracters of a hunter, an antelope, and
an elephant. The procedure involved asking, the subjects to interpret tneﬂpic—
tures, identijfying which of the three figures was nearer. The test was admini~
‘stered Yto 11 different samples of subjects in South Africa, ranging from illi-
terate adult mine workers to white sixth grade children. Results indicated
that those subjects whose background favored exposure to pictures scored high—
er on the test; however, all of the«subgécts had difficulty perceiving depth
from the pictures. . . R
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Jahoda, G & McGurk, H. Development of p1ctor1al dep;h perceptign;
cultural repllcatlonskv Child Development, l9%4a, 45, 1042- 1547
fc}'i,u RO P -
' Subjects_from Scotland, Hong Kong, and RhodeSLa were shown a color pic-
« ture of a landscape involving either an elevation cue, a single lenear per-
_ spective cue, or a double linear perspective cue. In each picture there were
kY two figures (a girl and a woman, two women, or two children) im@ foreground
or background position. Subjects were shown the p1cture and told to place two
wooden flgures, from, a collection of twe large- and two small f1gures, on a
»green rectangular board as shown by the pigture. .-

EY
Lross-

-

‘ .

Two responses were scored for each subject=-a size response and a position

response. In‘all of the countries, size response scores differed significantly

+ with respect to depth cues WLtn fewest errors occurring’ when an adult was pic-
tured in the foreground and a child depicted-in the background .In Scotdand,
size response scores differed significantly with respect-to age wh;le in
Rhodesia a significant difference in size response scores.was noted due to edu-
cation level. Spatial .responses scores differed significantly with respect tqQ
age and with respect tq depth cues in Scotland, Rhodesia, and urban Hong Kong.
Pictures depicting linear perspective cues had significantly fewer correct spa--:
tial reeﬁpnses*than the p1ctures with elevation cues for these subjects. In-

, Creasing age and schooling had an effect on spatlal\responses.

. ~

v . - ) & ’ " .
. A .
Jahodg, G. & McGurk, H. Pictorial deptn perception A developmental study.

S British Journal® of PsLhologX, 1974 b, 65, 14‘1«149

s Sixty subjects from four age groups {4-4 1/2 years, §%6 1/2 years, 8-8 1/2
years, 10-10 1/2 years) in Scotland were 1nd1v1dually presented a color land-
scape picture depicting two characters. The depicted figures werxe either two .

i glrls. two women, ©or a glrl and a woman; the picture presented a woman in the
‘background as the same helght as a girl iAd the, foreground The pictures em=-
ployed either an elevation cue, a linear perspectlve cue, or a comblnatlon of
elevation linear perspective and size cues. The testing pPocedure involved in-
dividually presenting the subjects w1th the pictures and directing the subjects
to place wooden figures (from a collection Of two child-size and two adult-size
figures) on a rectangular board 4s 1nd1cated by, the p1ctures. Both s12e and

- . spatial responses .were recorded. - . . )

Analysis indidated & s nlflcant dlfference in size response scores due

- . to age and depth cues. ag and 6 year old chlldren had s19n1f1cantly loweY
scores than ‘the 8 and 10 year olds. The size response scores for the-pictures
w1th ag omblnatlon of cues were SLgn;fLCantly higher than for the pictures with
only the llnear perspectlve cue, which in turn was asdociated w1th significantly
higher scores than the plctﬁres with only-elevation cues. Age and depth -cues
ﬂpre -also assoc1ated with a significant difference 1n spatial response scores.
Again the younger children had significantly loWwer scores ‘than’ the older child-
ren; also the 10 year olds scored significantly hlgher%than the 8 year olds.
As Judged by ¢he spatial response scores, the’ comblnatlop of depth cues led ', -

_.to less accurate depth perception thanh either of the 51nglé cues; the pictures
with only llnear perspectlve Cues were associated with 51gn1f1cantly more cox-
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’ rect spatial responses than pictures with only the elevation cue. ‘

’ .

1 -

: - - ’ . . <
ﬁilbride, P.L., Robpinsﬁ M.C., & Freeman, R.B., Jr.

Pictorial depth per-

' « ception and education among Baganda school children.

Motor Skills,

1116-1118.

Perceptual and

1968f 26,

d Using Hudson't tgst, the plctorlal depth perceptlon oF 216 rural school

“OMildren from 4 to 20 years of age in Uganda was teasured. Chi-square analy-
sis revealed a significant positive relationship between pictorial. depth pe
ception and the level of formal education.. Subjects with. less education wgre
able to perceive depth within pictures utlllZlng only the 0verlap cue, 51gn1—
flcantiy more’ often than in plcture using only~51ze cues\ ;/ ‘)

~

[

1Y - -
. < . < . ‘.

Mundy-Caétle, A.C. éicto&ial depth perception in Ghanian children.
Internatlonal ﬂournal—of Psythology, 196&, 1, -288-300. ’

\
The plctorlal depth perceptlon of 122 chlldren from 5 to 10 years "of age
wag measured us1ng pictures from Hudson's test. Results indicateq that the
subjects recognlzed familiar figures but did not perceive abstract relatlon-
ships. Only onée student (age 8) gave three-dimensional responses to all of
the plctures. o . ' - ) . . o

e

- * . ﬁ
A study of the development of chlldrem's ability to percelve oo

Oh, C.v.
f depth ¥n statit two—dlpens1onal plctures (Co&toral d1ssertatlon, :
Indlana Unlver51ty, 1968): Dissertation Abstracts, 1969, 29 34708.

(Unlver51tybucrofllms No. 69-4, 793) . . ‘

-

N -

. A collection of 20 photographs each deplctlng'%hree objects was develgped
portraying the depth cues of ‘size, overlap, linear arrangement, or aerial per-

. Bpective. Each of the 180 subjects (5 to 11 years of age) was shown the pic=
tures and, for each photbgraph, asked to identify the object closest ‘to them. «
Analysis indicated a significant difference in response due to age, implying” .

evelopmental trend Frem—age 3 to 5, and understanding of linear cues de-

overlap size and aerial perspectlve cues develop from age 5 to 6 and,

o N -

Omari, I.M., and Cook, H.

*

’ -

In Hudson's plctorlal depth perception test, “the subjects are shown draw~
ings and asked questions.df the form, "Which is nearer thHe man, the or ‘the
2" Cltlng evidence to suggestVthat questzons which substituted the T word = *
"looks" for "is," "farther" for "nearer," or you" for "man," may be‘more’ readi-

—
-~




ly interpreted by chil@ggn, the investigators,developed alterrnate forms of -
questions for Hudson's' test... Subjects were 40 third graders who ‘were-assigned ', ° L
to ane of eight gioupsupsing‘thénva;ied forms of questions. Analysis of varif .
* ance indicated that students who were adminisgered the test using the texm -
% "farther'" had signifigantl§ higher:SCQ;es than subjects’ who answered questions

’ Jioncefning'"nearer" items. * . . . - ¥\“;“\\:;B'
. - N v N . R -
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Omar#,'I.M., and MacGigitie,.W.Hl . Some pictorial artiﬁabt§(in;$ggdies £
African children's pictorial depth percéptiqn. Child _Development, . d

. 1974, -45, 535-539. - ¥ N e ..

\ . L
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N

A revised version of Hudson's test was developed which ehanged the depic- o
tedranimals in the pictures to a ¢ow and a goat, rather than an,ahtelope.and 2
an elephant, and rempved motivational inferences.  Subjects we¥re first, third,. ..
fifth, and,.eventh graders from three schools in Tanzania. Hal'f of the stu-
dents were- administered the revised form of 'the test. Analysis indicated a -
significant differerice in responses due to school, grade,*and test version' ° -
with a significant interactiqn between school and grade and between. grade and
test version. The first-and third graders found both forms ofbthe‘test to be - »
difficult, but the revised version yielded consistently highex scores. 'On the
reVised version, a significant increase in scores occurred- with an increase in
+ grade level; this was not the case with Hudson's test. . ;rw o ‘
. ) ’ : g . .
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Satterly, D. Peréepthal, repfesentationél and conceptual characteristics . | ,
) of primary school children., British Journal of Educational Psychology, —~
. 1968, 38, 78-82. ° : ¥ i - * 153

) Two hundred subjects from.ages 7 through'll were administeréd a Lattefy
of 15 tests on arithmetic computation, vocabulary, reading, .visual and haptic
perceptugl tasks, drawing, and spatial perception. Hudson's pictorial depth
perception test was one 5f the tests administered. Results indicated that .

4 . younger children Have two-dimensional responses to Hudsdh's test. Drawidngs

to . represent space progressed through five stages: . {(a) no oﬂderl?\arrange— i

ment of gbject, (b) oyderly arrangement in a horizontal plane bound to a base ’
line,- (c) Atfempt at the illustration of -depth using. the..overlap-cue;’ (d) lin- - -

ear perspective inc9nsistently represgnéegljgﬁﬁxe) depth and spece qspic;ed. .

~
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:aiheoﬁﬂfects of Pigtures on Reading <, .
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The influence bf pictures on.slearning within the elementaxy school curric= >
ulum has been investigated within two categories of reading, learning to réad
words and learning to read passages for comprenension. Studies which consider

% _ the effect of pictures.as an adjuﬂbt to the understandipg of the written or

v

' _.oral text may supply insight as to the effect of pictures .accompanying number.

- sentences within elementary mathematics lessons as in both@?ituations the pic-
+thres are intended to aid therstudent in interpreting accompanying symbolic
-~ ~ material. These studigs may also suggest investigations concet¥ning the role
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‘of picturés in the learning of eIementary school mathematics. ' y .

. . . e .

Studies by Harris (1968) and Samuels .(1970) under experlmental condltlons

Hoted that young children acquire sight vocabulary faster- ;under a word;only . )

condition than when pictures and words were used s:.multaneously.f Samuels also .
conducted a similar stud within a first grade class room where 26 students res
ceived passages to read}’lth an accompanylng' illustratiqgn.and 26 other students:
régeived the same passage without an illustration. After .classroom read:Lng in--
structlon, a pogttest was administered. Results ':Lnd.loated no significant édif-

ol P
ference between the two conditions for better readers. However, poorer read-. - .,

ers in the no-picture conditien learnged significantly more words than the/boor-
er readers in the picture condition; the presence of an illustrati’on, seemed to
interfere w1tn the acquisition of 51ght vocabulary among poorer readers.
Samuels'’ study under experimental condltlons taught the students to read ' -
a list of four unrelated words. Klng and Muehl (1965) also 1nvest1gated the -
“influence of pictures on learning, sight vocabulary. They found, as did Samuels

LIRS

_ that ‘beginning readers who were taught to read a list of four unrelated wWords '+ c»-
.using only printed word cards were more successful than were st dents who were " o -
‘t&ught to read the words when plctures were present. However, they noted the ?

opposite trend when the subjects were asked to read a l:|.st of s:Lmllar words.
Teachlng methods involving picture-word catdﬁ were more effective for learn- ° .
ing to read similar words than was instructign us:Lng only{nomnted word cards.

. Miller (1938a) and Welntraub (1960) 1nvest:|.gated the effect of pictures
in basal readers on comprehension by primary school” children. Miller matcﬁed
first through third graders within their classrooms with respect to reading ‘0
test scores. Half of *the students— in e’ach classroom recelved the adapted
basale reader while fhe other students received the same reader with all the .
1llustratlons covered. \i’ A on&semester of 1nqtrdctlon, a, readlng compre-~ :
hens:Lon test and an a&\. N ent, test were ~administered. Ana],y51s indicated
gres on e:Ltzl}er test lxgtween ‘the picture and the
he result"s n}).ls’?%ebe 1nt’l—:~r‘p1:eted An ter!ﬁ of .
;equlr@i tHe hé.ljdren to seleqt .written words
eacher, to cornp],3 senterfces,, to ;.dentlfy ex- o

nqQ-picture groups How
Miller's comprehension test
or phrases when spoken by the

traneous -words,, and to sequence events. Welntp.’aub construcf‘%d a .multlple-cholce o

examination to feasure second grad%rs mprehens,lg.n of. é, ree s#:op:és from their .
basal reader. The students read the stor1es with or. W ‘;',,,y; £, an' rfbmpanylng pic-
ture or viewed only "the illustrations without thedtex Hig daﬁ&ﬂdlcatéd that
studenhts in the no-plcture condition had higher com’pr enslon scores. ® <

Strang (1941) had féurth’ through sixth graders f¥ad s‘1x passages (half were
illustrated, half were not) and, after reading ea m'

’
. e,

Ke ’

assage, AnSYEr i;our ques~

tions designed to measure comprehens1on. He found/that individual compreh,ens:.on
scores on the illustrated passages were hlgher thdn on. thed’non-:.llus'érated pas-
sages. Unfortunately, . Strang did not control for order of presepktation effects, T
the illustrated condition always succeeded the non~illustrated .Condition. In a .

.

later series of studies, Vernon (1953 -1954) found in contrast to Strang S re- 3

sults, that ‘illustrations had littTe 1nfluence on ithe recall or compf’ehens:.on of
wz::Ltten f)assages. . . L | - ®




ernke.(i§68} investigated’ the relationship between a picture and compzer
. hension of the main idéarofra paragraph by third and sixth graders. His treat-
ments varied the presence of an accompanying picture, as well as the type of*dhﬁ%%%
.+ rections concerning the presence of the picture. Neither the presence of the
pictures nog explicit directions referring®to the pictures had a significant
effect on the students' ability to staﬁe the paregraph's main idea. 1In a re-
lated study, again with-third and sixth grade subjects,- Koenke and Otto (1969)
investigdtéd whethér pictures referring to the main idea "of the paragraph or
;pictures re}ating to a specific section of the paragraph fnfluenced,students'
comprehension Qf-the main idea of a paragraph. ° Analysis indicated that the
presence of an accompanying picture yielded significantly different compre-
hension sc¢ores for the sixth graders, altﬁough the type of picture had no sig- -
niég pnt effect. - No significanf differences were noted for the third graders;!”‘
';?ho* ’; . the third graders were all readiﬁg paragraphs assessed at the fifth Lt
.\ or.sixth grade reading level. ° ' - . 2

-

-’

In order to investigate tHe possible interactibn:between children's read-
ing ability and the mode of pre entation (printed words or pictures), Levin
(1973), presented two stories fourth graders classified by their level of
"wreqding achieveﬁent?  The~st dents received either picture sequences or writ-
¥ ten passages, (visual image .instructions were also given to some of the sub-
jects) and them,completed reading scomprehension test. Results-did not indi-~
cate a significant interaction_ between reading level and mode of presentation
‘nor was a significant difference in comprehension noted petween the picture
and printed story“presentations. . o
- - . ’ ¢ R !
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, 7 A later 2tudy By Rohwer and Magz (197%) irvestigated the effect of pic-

tures .ana prift.on learning orally preSented prose as well as the influence

of socioceconomic status (SES). Analysis of the results of a true-false test -,

¢ ‘indicatqd that the accompanying picture‘prgfentatiQn resulted in higher comp- K
rehension scores than the accompanying printed presentation. A significan

.. ‘diffﬁfence due to SES and a significant intéraetion between SES and prese¢nta-

tion mode was also found.. No signifilcant difference in scores between low and,

- high-SES subjects was noted ‘'within the picture presentation mode;.however, with-
in the prjmted presentition treatment, subjects with a high SES rank averaged'

. .. 82% on comprehension whereas low SES subjects avgraged 57% corregt-—almost at

-chance level. e

.

. .
‘ One further. series of ‘studies has anestigated whether the construction L
- of pictures to,illustrate a stoxy by children or the observation of the’ con~- ’
.- struction of sueh pictures will facilitate the tearning of written passages.
rJoesgold,” Levin, Shimron, and Guttman (1975) found in their initial study that
" . ®constructing pictures to depict the stoxry which had just been Yead did not re-
' sult in an increase SF recall of the story by first gradérsﬁ In fact the sub-
' jects in the picture-construction treatment were not as successful as the con-
. “trol subjects on the recall test. Hypothesizing that.this seeming picture
.+.- lnterference was due either to the amount of cutout material for constructing
' the pictures or to the.experimehtal pTocedures, which prevented-}he'snb”ects
o from-copstructing their picture until the entire story had been reaq, re-
seachers systematically varied these factors in follow-up .studigs. Analysgis
~ of the results of this series of experiments ind¥®Fed that an illustration
activity assisted.comprehgnsion of writtenhg?ssages'for first graders when
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the choicg of 1tems for the 1llustratlon was not -left to the.chlld. ’

~
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s . Harris,"L.a. a study of ‘the rate of acguisition and retention of interest-
' loaded words by low socioeconomic kindergarten ¢hildrén {Doctoral
.. . dissertation, ‘University of Minnesota, 1967). Dissertation Abstracts, Y

 C '+ 1968, 28, 3556A. (Unlver51ty Microfilms No. 68-1, 627) , -

v

~

o 5‘ ., Two word lists were constructed cons1st1ng of e1ther four words judged as
belng 1ntere§t-loa@ed for girls‘or four words’ judged as being interest-loaded *
. for boys. A word was assessed &s being 1pterest-loaded for one sex if it was
1dent1f1ed as being appeallng by at least 80% of one sex and less than 25% of
. the other’sex. Klndergarten children (240 subjects) were individually pre-
sented four words to learn under one of two conditions. 1In the visual-auditory.
condltlon, thea\plldren saw the;words, heard them read by an experimenter, and
- . repeaﬁed the words; in the v1sual—v1sual-aud1tory condition, the chidren simi-
~ larly'heard and reﬁeated the words only they saw picture-word cards. One day
af@er attaining mastery of the words, theamord cards were presented to the
children for identification. Analy51s indicated that the method of presenta-
tion affected initial acquisition, as* the word-only conditior had. higher tates
of acquisition; however, retention was indepegdent of sex, word appeal, and .
.. presentation md@e effects. J"l ' ‘ -
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‘

s ’ : .
King, E., & .Muehl,,S. Different sehsory cues as alds in beginning reading..
Yo Readlng Teacher, -1965,” 19 163-168,

\ “ . . e,
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Klndergarten children (210 subjects) were taught to read a list of four

o . simiYar words (doll, ball, bowl bell).or a list of four dissimilar words ’
. (gate, drum, nest, ferk) under one of five 1qstructlonal gonditions. The con-

- ditions were: picture-word cards only, word cards with an. experimenter read-
ing the words to the subject picture-word cards,w1th experimenter reading
the words, word cards with an experlmanter readlng the words and the subject e
C, répeating the words, plcture-word cards with an exper1menter reading the words

2. and the subject repeatlng the dbrds. . R v

< . N I
Y - .
z

-y Analysxs 1nd1cated that similar words wereé more difficult to 1earn as the.
«. WMean number of correct responseg for similar words was significantly less "than
- the mean number of correct respons%s for dissimilar words._ A siagnificant in-
teraction between wozd type and learning rate was noted fas dissimilar words..
were learned at a faster rate. Slmllar words were learned more effectively |
with plcture-word @ards ; dlSSlmllar words were learned more effectively thh '

word cards. A ' 00T '
-, R ’ . N . - . 3 S ~ . ., e ‘. M
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. Koepke, K. The effects of a content-relevant picture—on .the comprehension
A of the main idea of.a paragtaph—(Technical, Report No. 86). Madison,
. Wigconsin: University of Wiscongin, Wisconsin Research and Development ‘'
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+ 7 students in all three treatmgnts werqﬁgeported as having difficulty reading

*
2 B

. - . ’ ‘ . - * °
‘ Center for Cognitive Learning and the-Laboratory for Research in Basic
- Skills, June, 1968. (ERIC Document Reproduction Service No. ED.024 540)

v

. Three passages, each consisting of four senténces, were authored and then
. ;J rewritten to be suitable for ‘the first, "third, and sixth grade reading devels.
*  An accompanying picture was developed for each passage. The picture-passage
rédlationships were similar in nature; however, the passages did refer to differ-
ent topi'd§. Fournetreatments were compared: paragraph only, paragraph ahd phcs
«ture without explib;t directions to refer ‘to the picture, paragraph and picture
. with minimal directions to look at the pictures, and paragraph and pictures with
. .directions to study the picture. The 192 thi¥d and sixth grade subjects each
> read three passages. Half Jf the subjects in each treatment read passages .
which were assesseg as being at the first grade level ‘'while the other subjects
.tead passages constructed forf their gradeilevel. After geading each passage,
’ the students were asked to stafe verbally the main idea of the paragraph.” An-

alysis of the results indicated: that neitlier grade, sex, nor the presepce of - ~—

- . pictures had a significant effect. No significant difference in responses was

. hoted between the groups with specific directions referring to the pic¢ture and
the picture-paragraph group without specific direction concerning the picture. ,

~ . -~
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e .

[N
.

» . ) . . .
Koenke,'A.,‘ﬁ‘otto,.W. Contribution of pictures to children's comprehension

of the ?ain idea in reading. Psychology in the Schools, 1969,.6, 298- A
. 302. - T - ) 'S

- . o

# Three reading passages were developed each/consisting of 15 ot 17 sentences
at Sither the fifth or sixth grade level. For éach passage +wo black and white
pictures were developed; 6ne 'of the pictures conveyed the main idea of the pas-
. sage, and the other picture depicted a specific aspect of the passage. Subjects .
. were 180atﬁffaﬂandusfxth graders. Treatments were as follows: paSsage'only,‘

- passage and specific content picture, passage and main idea picture. After
readiflg each passage, the students.werg.asked .to state the main ‘idea of the .
passage. ~Analysis indicated thét for sixth graders, the presence of ‘pictures
had a:gzﬁxificant effect on responses; no significant differenée due to the
presence of ‘picctures was noted for the third, graders. However, the younger .

passages above their grade level. The type of picture had no significant in-

fluence on the respenses of either the third oE‘sixth graders.

Ed - . AN
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Lesgold, A.M., Levin, J.R., Shimron, J., Q‘Guﬁtﬁan, J. Strategies in reading
. comprehension IV: Pictures and young children's learning from oral prose
(Technical Report No. 328). Madison, Wisconsin: University of Wisconsin,
\wiscbnsin,Resquch and Developmént Center for Fagnitivq Learning,
~Pebruary, 1975., - .. * o . e
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_" This report concerns a series of rour studies investigating the possible
rq&atiqnship between learning written passages and constructing or observing .

the constfuction of pictures 'to depict the event described’in the ‘passages. s

"

S e - - . . ;

- 4s o ; ‘ .

-8




* hd i , . ’w 2 s

i '\\ S ) . i

In the first study, 24 first graders were orally read five single-episode <
ies suitable fof the, age. "~ They were told prior to the reading that they
» would ter be asked to recall what had happenéd in the_stories. Half of the .
. . " subjects were\gsesented a collectron of cutout materials after each story and
’ © were grven two minutes in which construct a picture to 1llustrate the story. , -
. The remaining subjects were give Py ontrol task -during this two minute inter-
. val. After each of these “ntervals, * ubJects were admlnlstered the recall
" P task hefore hearing the next story. A scoring procedure was devised to rate
the exactness of recall and the appropriate p ment of the cutoutg. Analy- .
sis indicated that the control group recalled s'g ificantly more oposltions
.(32%) than the plctﬁre constructlon~group (21%7
) tlonshlp between Verbal recall and picture adequacy, how
. of the constructed illustrations conveyed. the main idea of
)

- f
M b
3

-

study, half of the subjects in the plcture treatment constructed an il
tion after each sentence of a passage; the gemalnder of the picture group con-
sfructed .their illustrattons after hearing thm*entlre st . Similarly, thé )
timing of the control tasks varied. Also the children 1n the picture treat® ~_
ment received only those cutouts necessary to construct an 1llustratlon for a.
¢ given sentence or passage. After each recall task, theé¥children were also
...asked a qpestlon about each sentence of the paragraph. Analysis indicated
. that tlmlng had no effect on the responses to the trecall or the short-answer T
‘" questions; however, scores were significantly higher “for subjects who performed v
the illustration activities. _Almost no 1nadequate 1llustratlons were construc~
- ' ted. , ‘ ) " } .
. . _— .
In a third related experlment 24 f1rst graders either observed an adqlt . ¥
VT .construct pictures after the adult read aloud each sentence of a passage or ) .
the first graders constructed thtir own 1llustratlons. No significant differ-
¢ .+ ence in recall was nyted between tne'groups.w\' AN ‘ :.
N ) g P .« Y
A final study randomly ass1gned 36 first graders to three condltlons,
picture construction by subject after each story, observation diﬁglcture con-
structlon after each story, and control. Background and cutout f%s for all’
three storie$, were available; hence the picture constructlon group had to se-
lect approprlate figures .as well as construct illustrations. Analysis of.the ~
results 1nd1cated no significant difference between the groups on free recdll
responses, but the children in the picture observation treatment- -scoréd signi-~
ficantly higher on the short answer questlops than elther of tlie other treat- '
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Levin, J.R. Inducing comprehension in poor readers: ”Axtest of ‘-a recent

“ . model. Journal of £ducational Psychglogy, 1973, 65, 19-24. o, .
.. " Two stories, eachﬁconsisting'of 12 sEnténces, were authored: r each-
7 .Sentence of the passages, a cartoonlike color drawing wascdrafted. ubjects ‘.

-+ .- were 54 fourth graders clas51f1ed by their achievement on a standardized read-* *
ing test and their teacher's ranklng of their classroom reédlng achlevement . .

One-thlrd of the sub]ects viewed the two.sequences of drawings. The remainder .
Vv, [ 2 7] . \.“ > )
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‘of the- chlldren read the printed storles,,half of these)subjects also received

" visual imagery instructionss Thirteen guestions concernlng the content of ,each
'story were then administex®d., Results indicated that "good" readers scored
51gn1f1cantly higher on, the comprehen51on test than did "poor" readers, “but
that there was, not a 51gﬂ1f1cant interaction between reading level and mode -of
' pregentation. WNo 51gn1f1cant difference in comprehen51on was noted between the
picture and printed story presehtatlons, however, those subjécts who received
.imagery instructions had 51gn1f1cantly higher scores than those,children who
read the passages without 1magery instructions. ™

r
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Mifier, W.A. ;Reading with and without picturesy TElementary”School Journgl,
l938a, 39, 676;682. A
v . / l “ "\
First, second, .and third graders (600 .subjects) an three elementar§ schools
were/admlnlstered a readlng test and, on. the basis of their scoreg, matched with-
.in their classes. Half of. the ‘children in each grade lewvel had basal readers
'wlth all of the p1ctures covered; the remaining students had the 'same reading
text with the 1llustratlons v1s1ble. _Aftar one semester, a standardized reading
. achievement test and ‘a comprehension test developed by the investigator was admi-
n1stered. Analysis of the test scores did net indicate a significant difference
between the tw¢ reading condltlons. However, the comprehens:.on“test was unique
as: ‘the procoqure reaurred the chlldren ) , : .t

&

. .' 7, &% - .
To choose, from a group of words, a word spoken by the teacher, to se~ . |
lect a phrase from two phrases when one was. spoken by the teacher; to" )
CXoss opt an e;traneous'word from a group of three words; to complete )
a sentence after reading a paragraph; and "to put in proper sequence -

" the happening.recorded in ‘a paragraph to be read. (p. 678)
: . . . s
' ‘ - 'fi/f' . . ' -
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Rohﬁer, W.D., Jr., & Matz, R. ;Improving ayral comprehension in white and
_in black cnildren: Journal of Experimental Child Psychqlogx, 1975,
19 23-36. ° o .

.
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Thtee passages, Judged to ber at a level sultable for all 128 fourth grade
.subjects, were ora1;y presented via an audlotape. The subjgcts SLmuItaneously
vieWwed a sequence of .16 slides presentlng either printed ntencess or plctures.f
Each of these slldes dep1cted prior information from ‘passage_plus new in-
formation Just belng revenled in the oral presentatiofi; hence, the final. slide
preseﬁted the total passage.ln either a printed or arpicture, fOrm. After each
passage, the subjects.were 1nd1v1dpally presented wi 12 statem&nts to be jud-
ged as true or false in terms .of the passage. This testing occurred ‘under two
conditions; in one condltlon the passage was: avallable fo referral, in- the
other the/passage was nqt present. " . /’// R A

4
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_L Analy51s 1nd1cated that the’ accompanylng picture treatment/resulted in sig-
n1f1cantly hlgher scorés than did the printed preséntation for both high and

. low SBS groups.® No significant &ffect dueé to testing conditions was found.®
A 51gn1f1cant effect due to SES and an Lnterrelatlonshlp between SES,.and pre-'




" sentation mode was noted. Whlte subjects ranked as within a hlgh SES_averaged
81% correct. However, w1th1n the printed presentation treatment, whlte sub~
jects ranked with % a high SES averaged 82% on the comprehension whereas black®
subjects, ranked as w1th1n a low SnS averaged appro%&mately 57% correct.

.
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Saméelsf'S.J. Effects of pictures on.learn%ng to read, comprehension, and
'.attitudes. Review of Educational Research, 1970,¥39J 391f§07, y
e ThlS review of literature’ presents results of several studjies investigat-

1hg the effects of p1ctures as aids within reading 1nstructlons“ Samuels' own

Pt tudy dealing with “kindergarten chlldren,ahd first graders 1s also summarized.
Thlrty'klndergarteners were randomly as51gned to two groups where they learned
to read four words (boy, bed}: ‘ man, cat). One’ group was. instructed using only
the, prlnted words ; the other group was instructed through the use of pisture-
word cards. Durlng thq testlng 51tuatlon, the ¢hildren were asked to read the
wards when no pidture was presegt. tThe no picture group excelled. A similar
study was conducte&4q1th1n a first grade classrodm’ using 26 matched@ pairs of
5tudents withr seven months of -reading instruction. Half of the subjects re-
ceived a booklet containing a.passage with an 1llustratlon, “the remaining stu- .
dents- received a booklet containing only the‘passage. A posttest after class-
room instruction did hot result in 51gn1f1cantly different scores between the
two groups for betterbreaders. However, among poprer re&aders, the no-picture

group had learned 51gn1f1tantly more words thanjthe picture-word group. €,
\ , ‘\ . . , * X o =
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Strang, A.M. 7 a study ©of géins and losses'ln concepts as 1nd1cated by -
pupids' readlng scores’ aftex thd addition of illustrations to read- e
ing materlal. Unpublished dqctoral’dlssertatron, Temple Unlyersltyf‘

1941. -. A o \ ¢ - '
. Elghteen orlglnal Stories were drafted, six storles(each at the fourth,
*fifth, and 51£th grdde reading level. Far each story, five multlple-ch01ce
questions were‘also drafted to “assess reading qpmprehen51on. A photograpﬁ or ¢
a‘shaded black and.white lihe drawinyg to illustrate one aspect of each story \_:
lwas const¥ucted. The fourth, fifth and sixth grade subjects wexe matched ac-
icording to readlng'éblllty Each of the studentsg read three of the stories

;thout an illustration and, several weeks later, ‘read the™ three remaln;qg

stories w1th an atcompanylng illyStration. .The presepce of a picture tended

to increase the _time necessary to complete the tests for brighter students .’

while decreas1ng'the time for slower students. The 1nd1v' Ebmprehens1on

scorés on 1lluStrated passages were usually higher than’on the

passages. - ' .. N
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Verhon, M.D. )The,iggtruction'of children by pictorial illustrétiod..
- British Journal of'Educatlbnal Psychogogy/ 1954, 24, 171-179.
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Two passages.were draftéd; one of the%passages had pictures interleaved
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with the text, and the other passage had no illustrations. Twenty-four subjects,

aged ll to 12 years, were: 1nd1v1dual;y asked six general questions after reading. | .

. A&s ined by the responses,'the pictures had no effegheon -the ‘children's un- ’

o “dzrstandxng. The passages 1nvolved may have been dJ.fflci@for the subjects to -
late. . . B

“

(Y
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] In a later study, 60 subjects (10 to 12 years of age) listened to the read>*
. ' 1ng of three passages while viewing one of three-types of illustration presenta-
-~ tjons. Either 10 individual pictyres were presented at the approggriate poant *
N during the redding or else three or four drawings or photographs were present )
, during the entire reading-« No significant difference due to illustration type

, _ was noted on-elther comprehen51on or’ recall of the .verbal material. . :

: . ¥ - . . \' ...‘ .t . .x"L

° ES .o . -
L Vernoh M D. The value of pictorial illustration. British Jousnal of - . 7 . o
LS Edudﬁtléhal Psychology, 1953 23 180-187 N s ; ’ .
5 \,‘ ) B 4
>
. ’ N Thlrty—elght suhjects from 16 to 18 years of age each redd two passages. .
) The’ first passage was wFritten in- a popular style with four accompanying photo- ) -

'; " graphs; the second reading wasﬁscientlflq in nature w1th graphs. After .a 10
mlnute 1nterval, a racall and-.comprehension test was admlnlstered. This pro- .
cedure was repeated with 24 other°subjects from 15 to’'l16 years of age. Only -~ ‘

) ¢ some of these subjects received the pa5sages w1thout illustrations.. No signi; L
ficant difference.in scores dug\to illustrations was’ 1nd1cated., ]
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We1ntraub S.» The effect of pxctures on the comprehensian’ of a second grade ' .

\\‘/ . basal’ reader Doctoral dissertation, University of Illinois- at Urbana, '
. .1960) . Dissertation Abstracts, l960 ’2l, 1428a (Unlger51ty Mlcrofllms
L No. 60-4, 016) - N~ Co- . .
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Three classes of second graders read stories from their basal readers un-
déer one of threeJtreatments. plctures covered p1ctare only, text covered; ,
text and pictufes 1ntact After readlng, the subjects were administered a mul-"
tiple-choice test to measure their somprehension: Data revealed that the text |

.only group had s1gn1f1cantly higher comprehen51on scores ,than either the picture
- only or text and pictyre grohp. . s
. ; .
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v ) < VIII. Plctures and Mathgmatical - Problems . '

. S , . : ]
- 'l a,‘,SZe*..'lyaln.ttle research concerning the effect of plctures on the learnlng ‘of - . .
- prlmary‘mathematlcs has been conduct&d: 2 One siudy concerning the possible re- - '
° Jlationship between first'grade chlldren s ability to 1nterpret mathematlcal L
plctures as a story and their ablllty td describe the plctures by a number sen—g '
" tence has been located Other: research reports concerning p:Lctnres ahd mathe- T e -
) _ matics learnlng habe dealt ‘not with prlmary mathematics, but with the effect of

~ plctorlal representatlons on students ablllty to solve typlcal n1nth grade al—

-
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71, Sherrlll 1nvest1gated the effects of varying presentatlons of | -
mathematlcal word problems upon the problem solving ability of tenth graders. s
He developed three forms of a test: one form provided only written problems;
- o one form provided written problems with an accurate 1llustratlon for each
.. " problem; and the third form provided written problems w1th 1naccurate illus-
1 trations., Analysis of the results indicated that.written problems with ac- .
- ' curate pictures led to higher scores. than wgltten problems alone, whlch were g
Superior to written problems 'in conjunctlon W1th distorted pictures. However,
a significant correlation between problem solving ability and IQ, reading
level, and prev1ous grades in mathematics was also Jnoted and may ‘limit the
extent tg whlch this ranking Jf problem presentatlon may be generalized.,
- < . ' L ]
) A later study by Kulm, Lew1s, Omari, and Cook (1973) 1nvest1gated the Ve
AR relatldbshlp between aptitude and methods of problem presentation. Ninth .
; grade subjects were randomly aSsigned to one of flve presentations: textbook
problems, student generated problems, pictorial problems, textbook problems . \
. with pictures, and student generated problems with pittures. Each condition
presented 10 problens varying only the method of presentation. Analysis .re-
vealed a slgniflcant correlatlon between IQ and problem sblv1ng ability among
the methods of prgsentation. Students within the low IQ (below 110) were able
, to identify and use "the correct method with wrikten textbook problems signifi-
cantly more *than with any of the presentations involving pictures; textbook !
L problemS“w;th p1ctures were significantly less effective than any of the other .
) ' presentations. No 51gn1f1cpnt effect due to problem.presentatlon was noted . -
for the medium or hlgh IQ groups in terms -of identification, and use of correct,

v o problem solVing methods.. , - ’ o . : ’ CL
) .- v . g
In 1960, two Soviet” studles lnvestlgatlng the influence of p1ctures and - |
» diagrams on arlthmet;c,problem solv1ng were publlshed. The problems uSed in
these studies “are typlcal of thg prbblems in’ Amerlcan fkrst—year algebra text-
g books, such,as mixture problems or rate problems. However, the Soyviet mathe—
' - matics curr:.culum 1ncludes these problems during the firet “five or six years | »-

. of schooling to be solved w1thout the use of, algebra. . 7

. Botsmanova (l960a) conducted an investigation to assess the effectlveness
of three types-of p1ctor1al aids on%¥rgblem eolv1ng. The pictures were clas< o
sified as object—lllustratlve pictures (no maﬁhemathcal structure), ob]ect-

) i atalytical pictures ¢mathematical structure portrayed), or abstract spatial
C o diagrams. She assumed that if a'plcture ‘was used ih “the problem solving pro-,
__cess,,the student should be--able to’ reproduce or describe the pigture dfter w

. solving the problem. Flrst through fourth: grdaders were glven a problem w1th .

. an accompahying plcture to solve. Analy51s of the data revealed that many
. students were able to reproduce adequately Jthe analytlc plctures,-wlth a low- ) ’
~ er pércentage of students able to recollect rllustratlve Ppictures.’ A related
. study’ by Botsmanova indicated that most’of the second,’ third andéd fourth grad-‘ o

ers sampled solved problems, preSented with an analytlc pictyre in a.shorter
time ‘than problems w1th 1llustrat1ve p1ctures. . S - o
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] A second nnvestlgatlon by Botsmanova (1960b) con51dered the role ,of "graph- !

. ‘i- ) ig dlagrams in problem solving. She found that students who received problem

e solving instraction 1nvolv1ng the use of graph1c diagrams were more duccessful
at problen1%olv1ng than were students without spec1f1c problem solwlng instruc-’
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' tion or students whose problem solv1ng 1nstructlon dld not consrder graphlc »
,~'d1agrams . . _ . . ,(:¥j.\ ; S
N . 2 . ¢ -, N

The students who part1c1p3ted in these Soviet studies were first through f'
fourth graders (approx1mately 8 -to 11 years. old), butetheir mathematics curricu-
lum was not the elementary mathematics curriculum used in the United States.
Results of ‘these studies should not.be generallzed to the teachlng of primary
school mathematics 1n America.

»

)

A study uSLKZ-;llustratlons derived from Amerlcan first grade mathematics
textbooks was conducted by Campbell (1976). This investigatidn considered
. 7 whether there was a relatlonshlp between first graders' ability to tell a stoxy
// about a dynamlc picturé or sequence of three dynamic pictuxes and their ability
to descr1b€ the picture(s) by a number sentence. The artistic variables charac*‘
. ter121ng "the pictures .were controlled. Statistical analysis revealed that nei-
ther drawing style nor the number of pictures had a 51gn1f1cant effect on either
- the level of assimilation’ within the stories, the pgrception-of motion, or-the
number sentence responses. A significantly higher 1:vel of number senténce re-
sponses were given by students who selected.’a .number sentence card than by stu-
dents wHo write number Sentences. Also, 1n1t1ally viewing and interpreting se-~
‘quences provided a learning exberience to 51gn1f1cantly Sffect the interpreta-
tion of single plctures. No educationally significant correlatiom was noted
between story response scores and either .the number sentence scores or the mo~ .
‘e : tion perceptlon sbores . é - e

’,
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Bbtsmanova, M.E. [{The formg of pictorial visual aids, in instruction inS - Q\
. arlthmetlc.problem solving].,"In J.W. Teller, (Trans ) & J. ‘Kllpatrlck

. & I. Wirszup (Eds.), . Soviet stuales in thé psychology of learning. and
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\ ' - Three studies were donducted comparing the ef?ectlveness of three forms of

illustrations for problem solving. The forms were: . - * >
3
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‘(a) Object—lllustratlve plctugs %hlch porﬁtrayed the objects reflecteo
in the problem,-but’did not reflect the mathematical structure. of
: ‘ the pfoblem. Vo » o N . ‘
[ ¢ . Yo ‘
- . (b) ObJect—analytlcal pictures which portrayed the objects mentloned
- in the problem aﬁd reflected the mathematical structure of the -
. problem. - . -

,
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(c) Abstract spatlal dlagrams which portrayed numerlcal relatlonshlps.

-

\ h . In the first study 137 students (grades 1-4) were presented with a problem
and an analytlc or an lllustratlve plcture. After solv1ng'the problem, the sub-
jeCtS were asked to reproddce the picture. Illustratlve plctures were repro-
duced by a lower-percentage oﬁ studdnts than were the analytlc “Bictures. Often ‘( .
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ns presented analytic pictures in a more simplifiéd

» Fort&-eight studéntsjin second through fourth grade were given groblems to
solve with analytic or illustrative pictures. At first, ‘most of the students
did not'refer 'to the pictures but,” at the students continuediworking on: the

*problem, the analytic pictures were re-examined unlike the illustrative

picw,

tures.® The problems with analytic pictures were solved in a Shorter time than

the

illustrated problems. s, - ’

A third stud§gcompaied the useaof'object-analytical pictures and graphic

diagrams. Twelve third and fourth graders were ‘asked to solve two problems
aloud; the‘p;oblems were halancep.hith respect to accompanying picture type.
No' difference was noted as most of the students. had difficulty solving the

* problems. . - L - .
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graphic diagrams over a éhfee month period.
problem solving segsions without graphic diagrams-.

first control group. The remaining four students had the usual claskroom in-

lems.]’ J.W. Teller .(Transi)%¥°J. Kilpatrick.& J. Wirszyp (Eds.),
Soviet studies in the psychology of learning and\teaching mathematics

(Vol. 6). Pasadena, California: A.C. Vroman, 1972. (Reprinted from

Reports [Doklady] of the Aéademy of Pedagogical Sciences of the. RSFSR, ¢

1960b, 6.)

4

Twelve third graders were se;ecfed as\subjecEs for this study. .Four of
the subiects had 10 experimental problem_solvihg lessoms teachjing the use of .,

After the instructional

Struction; they were_designzzfd as the second control group.

to solve; if their solution was incorrect they were instructed tb txry again

?jects were given a hint to draw.

no-hint to construct a diagram was given. *The third problem was presented

o

Four other subjects also had 10
These students formed the

eriod, the 12 students were given three problems

;muntil-it was correct.  The first problem did not have a diagram but the sub-
' The segond problem also had .no diagram and

diagkrams for the first two problem$; each of these. students was able to eveh-'

tually solve the three problems.
were able to .solve the*first
problem was”goIved correctly’ c
problem was sdlvédd by four of the comtrol Students.
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Campbéll, P.J. The role opricturés in first gradefchilaren'S‘percepiion

of mathematical relationships. Unpublished doctoral dissertation, The
Florida State University, 19767 . oo , K
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None of the'students in the controlsgroup
groblem despite répeated attempts. The second
v \five” of the control students, and the third * -

3

w1t3§3~diagram,. All of the subjects in the experimental treatment constructed

This study investigated the possiBle rglationsﬁip between childrenfs%abili;
ty to tell a story about a picture and their 'ability to-describe the picture by
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: a number\sentence. Further, the effects of the form of a drawing (realistic
versus stylistic), the number of pictures (single pictures, sequences of three «
_pictures, or a combination of single pictures and sequences), and response con~
dition (ch0051ng a numker sentence versus writing a number sentence) on first
graders' interpretation of mathematical pictures were studied. Ninety-six
f1rst-graders were individually presented a set of 10 pictures, 10 sequences.
or 5 pictures and 5 sequences and, for each illustratien, -asked to. tell a stoxy .
that went with the picture(s). The subjects were ‘then requested to e;ther write
or. choose a humber sentence for that picture or sequence. .

- \J
Analysxs indicated that neither draW1ng style nor the number of- pictures

* had a 51gnlflcant effect on the level. of assimilation Wlthln the storiés, the
perception of motion, or the number sentence responses. Students who chose | |
‘humber sentences had zignlflcantly higher number sentence‘ratings than students

-+ " who wrote numher sentences. Inltlally viewing and interpreting sequences did
' prov1de a Jearning experlence to significantly affect the 1nterpretatlon of 51n- v

gle pictures. No educatlonally significant correlations were noted b&tween the
story’ response scores and the number sentence scores’, the motign perception
scores, or the KeyMath- scorés. ’
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Ten.word probleﬁs from algeﬁ%a and pre-algebra textbooks were selected
These problems were termed the textbook problems. Pictorial versions of these
- proRlems were then constructed with minimal verbal content. Six algebra stu~.
dents were given ‘the plctorlal versions and .asked to consiruct their own word
problems based of¥the pictures. These were termed the student generated prob- .
lems, Using these'three sets of problems, five problem presentations were de~ - N
vised: (a) textbook problems (b) student generated problems, (<) p1ctor1al '
problems,_ (d) textbook problems with plctures,(e) student generated problems,

with plctures. . . ) - e
@+ i .
Ninth graders (116 subjects) were randomly assigned to one of the five .,

presentations. The students saw each problem for cne mlnute, during that time
.they could take any notes they negded.’ Then the fproblem was removed, and the
students had thrge minutes to solve the problem pefore the next problem was -
. . .presented,” Analysis indicated a 'significant cor¥ tion between IQ and identi-
' «fication “and use of a correct problem solving strategy. Low IQ students (below
. 110) had“31gn1f1cantly better method scores on the textbook problems than on
any of the presentations involving pictures. The textbook problem with pic- \
ture presentations was significantly less effective than any of the other pre- '
Sentations. Medium (110-119) andé hlgh (above 119) IQ groups madeﬁiégnlflcantly .
mo sketches than the low IQ group. In terms of identifitdtion and use of cor-
jpe Jethod, no significant effect due to problem presentation was noted for
the medium-or high IQ. groups. g .
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‘Sherrill, J. M. The effects of differing presentations of mathematical
word problems upon the-achievément of tenth grade students (Doctoral
dissertation, The University of Texas at Austin, 1970). Dissertation

" Abstracts International, 1971, g}, 3427A. (University Microfilms
Wo. 71-00, 191) :

.
)

Using selected mathematics word pr/glems from tenth grade mathematics
texts and from the Y- and Z- Populatlon Test Batterles of the National Longl—
tudinal Study of Mathematical Abilities, a word problem test was constructed

, "Three forms of the test.were prepared and administered to three s mples of
tenth graders written word problems only (114 SUbjeCtS), written word prob-
lems with accurate pictorial representations (96 subjects), and written word
preblems with dlstorted, inagcurate pictorial represeﬂtatlons (112 subjects).
,LAnalysis of varlance indicated that success in problem solvlgg was affected
by the methog of presentation with an apparent ranking of written problems
with accurdte pictures over written problems alone over written, problems with ¢
inaccurate p1ctures. However, IQ, reading ablllty, and prev1ous mathematlcs
grades also influenced problem solv1ng. %
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